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It’s no wonder Ranger owners 


always feel so comfortable. They drive 
a solid value. And Ford is determined to 


make it a lasting value. 


People who build Rangers never 


forget that people who drive Rangers 
just won't tolerate imprecise sheetmetal 
fits, blemishes in the paint finish- 
I] unsatisfactory workmanship of any kind. 
And even though Ford is already the 

best-built line of American trucks* we 
never stop asking: Can we build them 
tougher? Could a fit be even thousandths 
of an inch tighter? 

Because we never rest, Ranger's sales 
lead over the competition just keeps 


growing wider** 
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IF YOU THINK YOU RE 
GETTING THE PERFECT SHAVE, 
YOU'RE NOT EVEN CLOSE. 


This new standard of shaving 
excellence was achieved through major 
improvements in virtually э area 


Not to scale. 


Cuts off 


more hair. 


More hair enters the Improved system lifts Improved system | 
chamber of the improved and exposes additional сиіѕ hair even closer. 
“Liftand Cut” system. — hair. | 
of the Norelco patented "Lift and Cut. 

system. The comb slots have been 

redesigned so hair growing at any angle 
can be quickly directed to the blades. 

The cutting system has been 

engineered to shave even closer 

without the blades touching your skin. 

And an improved bearing mechanism 
delivers a more consistent, smoother 


^^ ó cutting action. 

THE NEW NORELCO SHAVES Together, these engineering 
CLOSER THAN EVER WITH THE SAME advances shave you closer than ever. Yet 
INCREDIBLE COMFORT. not one iota of comfort has been lost. 

Its one thing to think youre getting Rather, you've gained a new level 
a perfect shave. Its another > of closeness and comfort. 
thing to actually get one. KS 12) Experience this 
er you can. Therevolu- | exceptional shave for your- 

AR tionary new self. Once you do, you'll 
\ Norelco” razor never come close to being 
lets you shave satisfied with anything else. 
even closer . 
without the (^ )Norelco 
- slightest sacrifice 
— of the legendary A NEW LEVEL OF CLOSENESS AND COMFORT. 


Norelco’ patented 
performance. Norelco comfort. 
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The digital age com home 


Digital processing isn’t exclusive to computers anymore. This special 
report takes you through the latest advances in digital consumer elec- 
tronics, from DAT machines to “smart” TVs to CD-quality car radios. 


Inside Biosphere II 


For the next two years, eight peo- 
ple will be separated from the rest 
of the world, living in a self-con- 
tained scientific project known as 


Biosphere II. 


Global 
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compacts 


No longer all-American, the Ford 
Escort is now part Japanese. It goes 
up against the Mazda Protegé, Geo 
Prizm, and Eagle Summit. 


What's next in 
home energy 


A new generation of more-efficient 
home energy systems are moving 
out of the research labs and into 
prototype. 
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What's News 


iosphere II, a glass-enclosed 
B world unto itself in the Arizona 

desert, has the early look of a 
tourist attraction. There, a team of re- 
searchers will take up residence for 
two years in a self-contained quest for 
knowledge about the environment 
and space colonization, not to mention 
some commercial high-tech products 
and processes. You'll be able to visit 
and observe the goings-on of the eight 
researchers, plus thousands of species 
of plants, insects, and animals—in- 
cluding pot-bellied Vietnamese pigs 
and Kenyan primates known as bush 
babies. 

Cynical bystanders suggest that 
there may not be any more substance 
to the grandiose Biosphere II project 
than a multi-million-dollar science-in- 
action theme park. However, there's 
probably no more skeptical science 
writer than Senior Editor Dawn 
Stover. She reports that this space col- 
ony on Earth seems well worth the 
time, effort, and money that have 
gone into it. “In its early days," Stover 
notes, “the emphasis was on Bio- 
sphere’s spin-off potential for space 
applications. The focus has shifted 
now to ecological research that can 
make a difference on this planet.” 

Advance criticism of the project has 
been colored by the offbeat invest- 
ment record of Biosphere’s principal 
backer, Texas billionaire Ed Bass. It 
also seems difficult for some to fathom 
the project’s unconventional, science- 
for-profit nature. “It is amazing,” 
Stover admits, “that this project has 
gotten as far as it has without go- 
vernment funding.” Biosphere II is 
planned to be a century-long experi- 
ment, which is ambitious to say the 
least. But even if it accomplishes only 
a fraction of its goals, Biosphere II 
seems certain to contribute uniquely 
to our knowledge of life on this fragile 
planet and the potential for life be- 
yond it—at no cost to the taxpayer. 
Until it proves otherwise, we applaud 
the Biosphere II project as bold and 
visionary, and view ridicule as prema- 
ture jealousy. 


read about digital audio tape 
players in POPULAR SCIENCE’s an- 
nual special report on consumer elec- 
tronics. You'll do so again this year 
—with one significant difference. This 
time, the equipment is on the shelves, 


E ach November since 1987, you've 


available for your purchase, awaiting 
your assessment, ready for your en- 
joyment. After years of legal and tech- 
nical wrangling, the waiting is finally 
over for the most significant new au- 
dio technology since the CD player. 
Our report gives you a hands-on tour 
of how the newest DAT machines 
work and what they deliver. 


aily headlines may have you 

thinking that the only thing to 

look forward to in home energy 
is higher fuel-oil costs this winter. 
That is only part of the picture. With a 
longer view, we've put together a sam- 
pling of innovative and conservation- 
minded technologies that point the 
way to a brighter future for domestic 
heating and cooling. Among the many 
ideas you'll read about in our report 
"What's Next in Home Energy": a gas 
burner design that uses a photovoltaic 
source for self-contained power; and 
the latest progress in developing an 
efficient, clean-burning coal furnace. 


e sure to check *Automotive 
Е Newsfront" for Detroit Editor 
Dan McCosh's preview driving 
impressions of the most talked-about 
car of the year: General Motors' Sat- 
urn. Probably no one outside of GM 
has driven the still-awaited Saturn 
more than McCosh, and he has been 
warming up to the vehicle with each 
developmental improvement. Just days 
before the Saturn assembly line was 
cranked up, POPULAR SCIENCE editors 
drove a quartet of pre-production 
Saturn models on the road and test 
track. Shortly thereafter, McCosh was 
further impressed by an even-closer- 
to-production version as he mar- 
shalled it through an instrumented 
comparison test that will appear in 
next month's issue. "The performance 
level is at or better than that of any 
small sedan we've ever tested," 
McCosh confides. “If it keeps improv- 
ing at this pace, Saturn has the poten- 
tial to be a wonderful little car.” 
Personally, I’m reserving judgment 
until I see Saturn’s price. If it’s in the 
neighborhood of $7,000, I'll call it a 
great car. But if it’s a $10,000 car, it’s 
merely OK in my (pocket) book. 


АА 


bei 


Editor-in-Chief Fred Abatemarco 


Executive Editor Richard L. Stepler 
Art Director W. David Houser 


Science & Technology Editor Arthur Fisher 
Managing Editor Cecilia Wessner 

Senior Editors 

John Free, Norman S. Mayersohn, 
Dan McCosh, Dawn Stover 


Associate Editors Stuart F. Brown, 
Mariette DiChristina 


Copy Editors Stefanie Benado, 
Nancy Negovetich 


Assistant Editors Marcelle M. Soviero, 
Judith Anne Yeaple 


Associate Art Director W. Thomas White 
Art Editor Richard J. Meyer 
Staff Photographer John B. Carnett 


Picture Editor Cynthia van Roden 
Deputy Picture Editor Julie Mihaly 


European Correspondent David Scott 
Far East Correspondent Dennis Normile 


Editorial Business Manager 
Roberta S. Lee 


CONTRIBUTING EDITORS 

R. J. De Cristoforo, Robert Gannon, A. J. Hand, 
Ben Kocivar, E. F. Lindsley, Phil McCafferty, 
Stephen Mercaldo, Jim McCraw, Everett H. Ortner, 
Evan Powell, Smokey Yunick 


PHOTOCOPY PERMISSION. Permission is granted by Popular Science” for 
libraries and others registered with the Copyright Clearance Center (CCC) to 
photocopy articles n this issue for the lat fee of $1 per copy of each article 
ог any part of an article. Send correspondence and payment to CCC (21 Con. 
gress St., Salem, Moss, 01970): specify CCC code 0161-7370/85/$1 00- 
0.00 Copying done for other than personal or reference use without the writ 
ten permission of Popular Science” is prohibited Address requests for per- 
mission on bulk orders to Beth Barber, LA. Times Syndicate. inl. 2 Park 
‘ve... New York NY 10016 for foreign requests. For domestic requests, write to 
Permissions Desk, LA Times Syndicate. Times Mirror Square. Los Angeles 
(CA 90053. Popular Science’ is а registered trademark of Times Mirror Maga- 
nes. ine 


POPULAR SCIENCE BUSINESS AND EXECUTIVE OFFICES: 2 Park Ave., New York 
NY 10016 EDITORIAL OFFICES: Address contributions to Popular Science. 
Editorial Dept. 2 Park Ave.. New York NY 10016. We are not responsible for. 
Joss of unsolicited queries. manuscripts, photographs, transparencies. or other 
"materials. They will not be returned unless accompanied by retur postage. 
Microlim editions are available from Xerox University Microfilms Serial Bid 
Coordinator, 300 М Zeeb Ra.. Ann Arbor MI 48106, SUBSCRIPTION INQUIRIES: 
Send new or renewal subscriptions or change of address (send both new and 
ole addresses) to Popular Science. Box 54965, Boulder CO 80322-4965 
Allow six to eight weeks for change of address. Y you have a subscription 
problem. please write to the above address or call (800) 289.9399 Sub- 
Soriptions US. and its possessions. 1 year $13.94: 2 years $24.97: 3 years 
$34.97 For Canada, add $5 per year For Foreign. add $8 per year Subscriptions 
processed electronically. POSTMASTER: Send change of address notices to 
Popular Science, Box 54965. Boulder CO 80322-4965. Popular Science en- 
tered as second-class postage paid at New York Y and additional mailing 
offices. Aiso entered as second-class matter at the PO. Dept.. Canada 
Popular Science (ISSN 0161-7370) is published monthly by Times Mirror 
Magazines, inc.. 2 Park Ave.. New York NY 10016. Printed in the 05А 
Copyright < 1990 by Times Miror Magazines. Inc. All rights reserved. Con- 
tents may not be reprinted or otherwise reproduced without writen permis 
Son. Popular Science" Mechanics and Handicraft” 


4 | POPULAR SCIENCE NOVEMBER 1990 


Black Velvet? Blended Canadian Whisky, 40% Alc. By Vol. (80 Proof) © 1990, Heublein, Inc., Hartford, CT. 


—" 2 Л Black Velvet* | 


пы 
elvet 


25 | S ke. 


IMPORTED 


LACK 


ENGS 


Smooth. Premium. Imported. 


Readers Talk Back 


James Lents is right to promote 
efficiency improvements in power 
plants, but his position on automotive 
fuel is flawed [‘Commanding Calif- 
ornia’s War on Smog,” Sept.]. Experts 
say that only natural gas—a plentiful 
fuel—can have a dramatic effect on 
reducing air pollution from auto ex- 
haust. Instead of making excuses for 
delaying its introduction, we should 
put emphasis on using natural gas for 
busing and van-pooling, on switching 
cars over to natural gas, and on the 
rapid introduction of electric com- 
muter cars as the best combination to 
cut air pollution. 

Lloyd Weaver, Topsham, Maine 


So “Orange County is testing two 
buses that are powered by propane 
gas.” Well, the Chicago Transit 
Authority ran a fleet of propane buses 
in the '50s—as a regular service. 
Anyway, Mr. Lents, keep trying. 

John A. Gale, St. Louis Park, Minn. 


While I was pleased to read about 
work to clean outdoor air, I'd like to 
direct your attention to the other side 
of the wall—inside your house or of- 
fice, where air quality is typically far 
worse than outside. Building design 
and ventilation changes will improve 
overall indoor air quality, but the 
problem is best solved by controlling 
what you bring inside. The list of pos- 
sible offenders ranges from seemingly 
innocuous things like household sol- 
vents to PCs. Emission rating guide- 
lines are being discussed by the EPA, 
and are already in place for the 
pressed-wood industry. 
Laura L. Knight 
Air Quality Sciences, Atlanta, Ga. 


Solar-ell future: not too bright? 


Regarding all the recent reader 
discussion about using renewable en- 
ergy [^RTB," June, July]: You should 
tell readers that more energy is re- 
quired to manufacture a solar photo- 
voltaic cell than is derived from the 
cell during its entire lifetime. 

Rob Cave, Princeton, Texas 


You would have been right about the 
cost of photovoltaics in the late 1950s, 
when cells were first being hand-made 
at Bell Laboratories in New Jersey. 


But since 1975, PV costs have 
dropped twentyfold; in the next 10 
years, we expect PV costs to be 6 to 10 
cents per kilowatt-hour. The energy 
content of thin-film modules is be- 
tween 150 and 220 kilowatt-hours per 
meter squared of sunlight each year. A 
PV system produces 200 to 300 
kWh | m* of electricity annually. Thus 
the energy content of a thin-film mod- 
ule could be paid back in less than a 
year. Single-crystal silicon modules 
have an energy content of 2,500 
kWh | m^—but they would still be re- 
paid in a decade of outdoor use.— 
Kenneth Zweibel, Solar Energy Re- 
search Institute, Golden, Colo. 


Hubble flub a rub 


There is one silver lining in the 
Hubble Space Telescope debacle: It is 
now less likely that Congress will 
fund a manned mission to Mars 
(“Becoming Martians,” June]. While 
there are advantages to manned mis- 
sions, they are outweighed by the cost 
and likelihood of some disaster. A 
seemingly trivial failure in any of the 
complex electronic or mechanical sys- 
tems—easily fixable on Earth—could 
be disastrous in space. 

Gordon W. Kerr, Sacramento, Calif. 


Seeing the light 


The British lamp socket with a 
fluorescent coil that you featured in 
“Home Newsfront” [July] is a good 
concept. But since the coil only turns 
on when the bulb is removed, how do 
you find your way to the fixture in the 
dark? With a lamp-socket adapter 
that creates an outlet between the 
socket and the bulb and a low 
wattage night light with a photoelec- 
tric sensor, you can easily solve the 
problem—with readily available prod- 
ucts from a hardware store. 


Richard D. Boughton, Manasquan, N.J. 


Defending the two-stroke 


You took a cheap shot at Trabants 
when you noted that the cars smoked 
badly as they crossed from East 
Germany to the West [“Car Makers 
Race to Produce Two-Strokes,” July]. 
If I were to design a car to survive the 
rigors of life in Eastern Europe, I 
couldn't improve much on the reliable 
Trabant. For small cars and motorcy- 


cles, also, I think the two-stroke is 
the best engine ever built. For exam- 
ple, two of the best motorcycles I ever 
owned were а '62 Lambretta 125 and 
a Harley 165. Both could lug down 
until you could count the revolutions, 
and both got excellent mileage with 
few repairs. 

Ray Crim, Peninsula, Ohio 


In “Sun Racers" [Aug.] you state, “No 
overnight maintenance of any kind is 
permitted." But the article later de- 
scribes repairs. Which is correct? 

Paul H. Parks, Grand Haven, Mich. 


Repairs can be made during the race, 
but the cars are sealed at night. 


Doing it Saturn style 


After reading “Inside Saturn" [Aug.], 
I want to add my experience as a par- 
ticipant in a section of the Saturn 
group. While we had no direct expo- 
sure to the car, my group and the Sa- 
turn computer team jointly developed 
a computer system that is the finest 
and most integrated today for auto- 
motive dealerships: It has all the 
needed procedures, programs, and 
routines in one package. This helps 
cut price because it provides a cost- 
saving way to handle the tremendous 
paperwork to sell and service vehi- 
cles. My example is typical of the 
Saturn approach: Bring in people 
with valuable real-world experience, 
and you get better ideas and results. 
Dick Austin, Zephyrhills, Fla. 


More than a tiger in the tank 


"21st Century Hot Jet Engines" 
[June] brings to mind another impor- 
tant aspect of jet aircraft: The best 
engine in the world will not fly very 
far or fast without fuel. With the de- 
velopment of high-performance en- 
gines and aircraft, fuels that have su- 
perior thermal stability are needed to 
withstand the high temperatures 
generated in the airframe and fuel 
systems. Also, fuels with increased 
energy content per gallon, or with high 
energy density, can provide added 
range or performance for a given vol- 
ume of on-board storage. We now im- 
port more than half our petroleum; 
with the Middle East's continuing 
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Readers Talk Back 


instability, it would be wise to investi- 

gate other sources—such as coal-de- 

rived liquid fuels—for high-perfor- 
mance jets. 

Harold H. Schobert, chairman 

Fuel Science Program 

Associate Professor of fuel science 

The Pennsylvania State University 

University Park, Pa. 


Snakebite caution 


Please caution readers that just using 
the snakebite kit in “What’s New 
Recreation" [July] is not enough: I 
had a friend who died after using one 
like it because he neglected to get fur- 
ther medical treatment. 

William Zuke, Montrose, Calif. 


Not a dim bulb 


I liked GE's Light Engine, which 
would replace all of a car's light bulbs 
with just one bulb [“Automotive 
Newsfront," July]. But once Detroit 
adopts the idea, replacing one bulb 
will cost $600 plus two hours of labor. 

M. Alan Born, Bolinas, Calif. 


Happy tunneling 


I think *Journey Down the World's 
Longest Underwater Tunnel" [June] 
is the best article you've published— 
so informative, I could walk into that 
tunnel and start directing the work. 
William A. Shurcliff 
Physics Department, Harvard University 
Cambridge, Mass. 


Not-so-new propeller? 


Unswirling the swirl with a set of 
Stationary vanes instead of a second 
counter-rotating prop is not new 
(“Science Newsfront," May]. In 1905 
Dr. Rudolf Wagner, a German naval 
engineer, proposed such a setup for 
ships (used successfully). In 1918 he 
devised a modified contra-prop with 
stationary vanes aft of an aircraft pro- 
peller, and got a German patent. This 
was tested in 1926 on a flying boat 
provided by the U.S. Navy. In the '30s 
German scientist Prof. A. Betz pro- 
posed a similar setup for high-speed 
flight. A six-blade stationary “prop” 
was to be placed aft of a 12-blade re- 
volving prop. Wagner intended to use 
the rear section of the flexible station- 
ary blades to match the pitch of the 
stationary vanes to that of the revolv- 
ing ones. He also planned automatic 
adjustment of the stationary blades' 
pitch, depending on altitude. 

Hans Justus Meier, Bremen, Germany 


Winter warmth 


*Lightweight Block, Heavyweight 
Insulator” [May] reminded me of a re- 
cent experience I had with Sparfil 
Blocks. As a general contractor in 
Sharbot Lake, Ontario, Canada, I was 
building an energy-efficient truck-re- 
pair garage. The area has several 
days every year when the tempera- 
ture drops as low as minus 30 degrees 
F. The blocks were dry-stacked and 
parged on both sides with material 
that contained fiberglass fibers—no 
other substance was used. During 
construction, a worker hit the nearly 
16-foot-high wall with a truck, push- 
ing several blocks out of alignment. 
We drove the blocks back and re- 
paired the area. The project still per- 
formed well the next winter. 

Joel Snell, Victor, N.Y. 


Mobile-base inventor 


I conceived of the Antarctic Mobile 

Base mentioned in “What’s New" 
[May]. 

Preston Bruning, chief 

Advanced Vehicle Concepts Studio 

General Motors Design Staff 

General Motors Technical Center 

Warren, Mich. 


Poputar Science: ultra green? 


Global warming, ozone depletion. 
Recent articles in POPULAR SCIENCE 
echo the agenda of the ultra-green ex- 
tremists of so-called environmental- 
ists. I am disappointed that this once 
fine magazine is now run by ultra- 
liberals. 
Christopher Fraser 
Simi Valley, Calif. 


Love that paper in the back 


Just wanted to say that the pages 
made from recycled paper that you 
use in the back of the magazine are 
great. They hold up better and don’t 
smudge. If recycling is going to work, 
we have to use goods from recycled 
material as well as recycle. Thanks 
for practicing what you preach. 

David Michel, Brooklyn, N.Y. 


Correction: Sharp's color fax requires 
special paper and has three line sensors, 
one for each primary color, that scan a 
document as it lays on the screen 
["Electronics Newsfront,” Aug.]. 


Address letters to Readers Talk Back, Роғля Science, 2 
Park Ave.. New York, N.Y. 10016. Or fax your letter to us at 
212-779-5468. We reserve the right to edit for space and 
clarity and cannot answer unpublished letters. 
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What's New 


Grocery guide updates itself as you shop > 
Can't find the pignoli nuts? VideOcart will guide you to 
them. Fitted on carts, the battery-run interactive displays 
show specials, directories, and animated ads. Infrared sen- 
sors in the store trigger messages as a shopper walks by 
items. VideOcart, Inc. (564 W. Randolph St., Chicago, Ill. 
60606), plans to distribute displays to 5,000 stores in 1991. 


m mm 


Blizzard dome A 

An architect of Hawaii's Keck Ob- 
servatory created this split-sphere 
dome design with a large circular 
aperture instead of a conventional 
slot opening. Scientists can position 
the telescope's view at any point along 
a curve running from the horizontal 
to the zenith, or slip it under the pro- 
tective shutter, which is fixed to the 
base. This design better protects 


against high winds, rain, and snow. { — vel 
rup Tor Plug-in arms make this modular robot more versatile A 
5 BEVERAGE CHAMBER This modular robot system can be reconfigured for a variety of tasks. Devel- 
Дили HOLDS oped by Pradeep Khosla at Carnegie Mellon University in Pittsburgh, the con- 
Dx” PARTIAL VACUUM cept robot has exchangeable joints and limbs that fasten together, instantly 


linking the power and data connections. The system may be useful for 
work at hazardous waste sites, manufacturing plants, and in space. 


CONNECTING 
/ TUBE 


4 Soda cooler/lunch warmer 
This container, invented by Israel Siegel of North 
Miami Beach, Fla., would chill a drink using wa- 
ter, which boils at 40 degrees F when stored in a 
partial vacuum, to pull heat from the 2 
| beverage. The vaporized wa- ——— 
ter then would move A 

À through a tube to the 
\ desiccant chamber 
where it would be 


FOOD CHAMBER ) absorbed, heating 

the food surround- 
DESICCANT CHAMBER ing the desiccant. 
TOM WHITE 
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Really big screen A 
Spectators of outdoor activities get a 
sharper look at the action when it's 
projected on Philips' high-resolution 
screen, made of 16-square-foot liquid- 
c isplay panels. Philips claims 
the r wall's bright image won't 
wash out in sunlight. Two hundred col- 
or pixels per square foot give a sharp 
resolution of animation and videos. 


4 Slip-resistant nuts 

Bolts won't strip or vibrate when fas- 
tened to Spiralock nuts, which are 
threaded with a unique angled root. 
When a force is applied, each bolt 
thread crest hits the nut thread's an- 
gled ramp, creating a continuous spi- 
ral contact that spreads the load even- 
ly. Detroit Tool Industries, Madison 
Tech Center, 25219 Dequindre Rd., 
Madison Heights, Mich. 48071-0629. 


< Computer craft is 
flight tested 


Zippy personal-commuter 
aircraft, predicted since World 
War II, may finally arrive with 
this vertical take-off vehicle. 

— "^ Inventor Fred Barker of Arling- 
N 20016 ton, Wash., claims the two-seat 
Sky Commuter will cruise at 
SS 1,200 feet and up to 85 mph. 
Lightweight engines 
drive three ducted 
fans, two in the rear 
and one in front. Now 
undergoing tethered 
flights tests, the pro- 
totype vehicle may be 
available to kit build- 
ers by 1992. 


A Soft-walled space station 
Lawrence Livermore National Lab- 
oratory's $10 billion Great Explora- 
tion proposal includes this seven-seg- 
mented space-station design. Made of 
layers of heavy-duty Kevlar aramid 
fiber, the station would be packed in a 
heavy-lift rocket and inflated after 
reaching a low-Earth orbit. Earthlike 
gravity would be created by spinning 
it about its central hub. 
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BY ARTHUR FISHER. 


What's New 
PHOTOGRAPHY 


Slide cleaner 


The Kinetronics KineStat uses special 
three-inch brushes that neutralize 
static and whisk away dust from 
35mm slides or film. The brushes are 
hand-sewn with stainless wire and 
can be vacuumed or even shampooed. 
The solid-steel device costs $125 and 
is available from Visual Horizons (180 
Metro Park, Rochester, N.Y. 14623). 


" lege 
Simplified Spectra > 

Like its predecessor, Polaroid's 
Spectra 2 has sonar autofocus, pro- 
grammed flash and fill flash, and a 
100-percent field-of-view viewfinder. 
And it uses Polaroid's advanced in- 
stant film for rectangular prints. The 
difference? The Spectra 2 eliminates 
some of the Spectra's user controls 
on the back panel to simplify opera- 
tion. The price is $150. 
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Compact autofocus > 
35mm 

Handling like binoculars, 
the Minolta Freedom Zoom 
105i has a number of un- 
usual features. When the 
photographer looks through 
the eyepiece, a sensor turns 
on the Advanced Program 
Zoom system, which selects 
the optimum focal length 
for the subject, even a mov- 
ing one, between 2.3 and 
36.3 feet away. 


A 
<4 Two for the show 


Want to get back to basics? Tired of using 
cameras that do everything but say cheese? 
Canon’s answer to that atavistic yearning 
for a nonautomatic camera is the T60 (left). 
The camera features manual control of fo- 
cus, lens aperture, shutter speed, and film 
transport. Price with a 50mm f/1.8 lens is 
about $330. 

And for something completely different, 
there’s Canon’s latest EOS model, the Rebel 
(above). It’s designed as an entry-level SLR 
that nevertheless has most of the bells and 
whistles of higher-priced models; $300. 


«Versatile zooms 
Three new autofocus 
zoom lenses from Tamron 
have identical features, 
but are designed to fit 
Minolta, Nikon, or Pentax 
AF cameras. The $300 
£/4.5-5.6 lenses zoom from 
90 to 300mm. 


seen a mountain of power tapes since we 
built the f t one o т fifty ears ago. But this Lufkin” 


ike the xc 


rted with a few pic en Kec 
y better. 


tape. After all, some parts just don't ge a 
S thing else v еа 
the new blade, 


its improved color, 
le end hook. 
ouldn' improve, we reinvented to 
look and work better. With the help, we should add, of 


1990 Cooper Industries, Inc 


several hundred tradesmen from around the country 
who worked with the prototype and told us how to make 
it even bette 
That's why the rounded feels as if it's part 
of your hand. And has the lock located on top, where 
your thumb i 
‚ check out the new 
Offer that comes 


BY JUDITH ANNE YEAPLE summ 


Fresh Fastback A 


Nissan engineers revamped the 240SX SE Fastback for 
1991 with a restyled front end and a stepped-up 16-valve 
four-cylinder engine. Available options include antilock 
brakes and Super HICAS four-wheel steering, which turns 
the rear wheels with the front wheels for sharper han- 
dling. Prices start at $13,500. 


Fresh air and sunshine A 


Shock-absorbing truck seat A 


Soak up the bumps and jolts of off-road driving with 


The Heliopower Solar Air Cleaner’s solar cell powers a Кеірег Recaro's ST seat. Designed for sport trucks, the 
fan that draws air from a car’s interior through a filter, seat has a Pirelli Mat suspension system and contoured 
removing odors, pollen, and dust. Hoxan America, One sides for lateral support. Keiper Recaro Seating, 905 W. 
Centennial Plaza, Piscataway, N.J. 08854. Price: $50. Maple Rd., Suite 100, Clawson, Mich. 48017. 


mm 


Kí 4 For your ears only 

Uu" Blaupunkt's Montreal CR 40 car stereo oper- 
ates only when your specifically coded card 
e^ 00 is inserted. The Keycard, which can't be 
E: (К NO exchanged among units, also can be pro- 
Y grammed for radio-station preferences and 
^ audio volume. Blaupunkt-Werke GmbH, 
$ Presse Und Information, Postfach, 3200 Hil- 

dleshiem, Germany. 
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" 
Ozone-saving cleaners A 

Panduit’s aerosol cleaners for electri- 
cal contacts use “green” carbon diox- 
ide, not fluorocarbons, as a propel- 
lant. Panduit Corp., 17301 Ridgeland 
Ave., Tinley Park, Ш. 60477-0981. 


Full rich flavor, not full price. 


Available in Kings & Kings Lights. 


Mfr. suggested retail price 


SURGEON GENERAL'S WARNING: Smoking 
By Pregnant Women May Result in Fetal € Philip Morris Inc. 1990 


Injury, Premature Birth, And Low Birth Weight. Kings Lights: 11 mg "таг, 0.7 mg nicotine —Kings: 14 mg 
"tar; 1.0 mg nicotine av. per cigarette by FTC method. 


BY MARIETTE DiCHRISTINA 


Dust eater > 


The $45 Orbital Pad Sander's rigid 
dust container avoids work interfer- 
ence from collection bags. A two-am- 
pere motor makes 10,000 two-millime- 
ter orbits per minute. Ryobi America 
Corp., 1424 Pearman Dairy Rd., An- 
derson, S.C. 29625; $59. 


Reusable sanding cloth V 


Made of cloth-backed aluminum ox- 
ide, Rinse 'N Reuse 180-square-inch 
sanding sheets last seven times long- 
er than sandpaper and come in 60 
coarse, 100 medium, and 150 fine grits. 
NicSand Inc., Box 29480, Cleveland, 
Ohio 44129; about $4. 


s e s 


Straight up A 

Press the Drill Guide against your 
work and bore precise perpendicular 
holes; there's a groove and cavity for 
curved material. The $15 guide has 
bushings for *16, "4-, %16-, and %s-inch 
bits. Leichtung Workshops, 4944 Com- 
merce Pkwy., Cleveland, Ohio 44128. 
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A«essory for blobless caulking A 


When you attach the Sears Craftsman Power Caulker to your '4-inch hex collet 
in-line or pistol-grip cordless screwdriver of 180 rpm or lower, you can lay a 
smooth bead of caulk, sealant, or adhesive with little effort. A reversing button 
minimizes after-bleed. The Power Caulker accepts standard 2-by-8'2-inch 
tubes and can dispense six tubes on one charge. The price: about $25. 


Easy changer» 
A tension-release 
lever with pivot- 
ing chucks and 
wrench ease blade 
changes on the 
$266 model 40- 
560 16-inch two- 
speed scroll saw. 
Its 11°s-inch-dia- 
meter table tilts 
45 degrees for 
bevel cuts. Delta 
International Ma- 
chinery Corp., 
246 Alpha Dr., 
Pittsburgh, Pa. 
15238. 


SEND BATT 


FAST-F| 


[PAUSE 


Tock OR] REWIND 


LEARN STORE 


FREALISTIC. 
UNIVERSAL REMOTE CONTROL 


FREALISTIC 


The Universal Remote Control 
With the Power of Four! 


Now you need only one remote to operate up to four Setup is quick and easy. The amazing URC-150 
separate components. Our URC-150 puts you іп com- learns and stores the commands of existing control- 
mand of your TV, VCR, cable box and audio equip- lers. To teach it, simply press corresponding keys. 


ment. This powerful, pocket-size controller ends So, if your system command is getting out of hand, 
clutter and confusion, and works with practically all соте in and get this easy-to-use remote with the 
infrared remote systems. power of four. Ask for #15-1902, only $49.95 
Exclusively at 
® 

CREATING NEW STANDARDS Вав Si hack 
RELIABLE QUALITY—Over 1500 PROMPT SERVICE—7000 drop-off rn 
engineers and technicians develop, points nationwide пеше dependable A MERICA G 
evaluate and test to our exacting service to your satisfaction. More than 
standards that have evolved since 1,000,000 parts stocked. We service TECHNOLOGY 
1921—NOBODY COMPARES what we sell—NOBODY COMPARES STORE" 


Price applies at participating Radio Shack stores and dealers. Batteries excluded. Radio Shack is a division of Tandy Corporation. 


More mus 


The new mid-size Dodge 


More paylo ad a dressed-up compact, | of available payload, depending on 


takea look under the engine and model. A standard 


than stand, ard hood. There you'll find @ Chevy half-ton can't haul as much. 


achoice of hard-work- | Neither can Ford. And although it's 
Ford and Chevy ingenginesincluding (i 8 3 | 500 pounds lighter than the Chevy 
our 5.2LV-8and3.9L EMEN =" C1500, Dakota can actually carry 
half -tons. V-6-something no com- poem wom- 300 pounds more** Not bad fora 
There's a new truck on the street pact pickup сап обе "99 "#998 truck that's a lot leaner than its full- 


that’s muscling its way into the hearts Тһе V-8 delivers 170 hp at 4,000 rpm size competition. 


of serious truck drivers. Its agility and 262 Ibs-ft of torqueat 2400rpm. Те body you always wanted. 


approaches compacts. Its payload Equipping you with the power you 
capacity holds its need-on the freeway or on the job. 


own against Equipped for heavy loads. 


Dakota also 
stands up to 


РУ meatier half- If you want to see what a Dakota 
as tons. And gan carry, fill it up with a load of top- 
- | with the soil. We've got up to 2,550 pounds 
We reed up ou Dakota peo рина 
with a 170 HP VA, of a V-8, it becomes 


the best all-around pickup on the road 
today. It's the new mid-size Dodge 
Dakota* 


Flexes new V-8 muscle. 


То апу skeptic who thinks Dakota's , 


Dodge Dakota 4x4 Sport 


less fat. 


Dakota. Now with V-8 power. 


full-size pickups when it comes to ver- 
satility, too. With three-across seating 
and more legroom on the inside. And 

а choice of six-and-a-half and eight-foot 
cargo beds out back. Dakota performs, 
whether you're trucking around eight- 
foot sheets of plywood or an eight-foot 
pool table. 


Dakota body styles are parallel parking 
equally impressive. And Р | ; space, Dakota isa 
everyoneofthemhasbeen «Ж = perfect fit. 
restyled for 1991. So take La You'll also be glad 
your pick. From 4x2, 4x4, o— to know that no 
Club Cab and Sport models. ' matter how hard 
With options like air condi- oo you are on your 
tioning, a chrome rear step truck, there's some- 
bumper and 22-gallon fuel каината thing even tougher- 
tank, available at special our exclusive 7/70 


Advantage Package savings! 


The agility you always needed. 


Dakota beats full-size pickups in 
one more crucial area: maneu- 
verability. Whether you're 
fighting your way toa 
loading dock or 
squeezing into a 


Protection Plan. It covers the power- 
train for 7 years or 70,000 miles and 
against outer body rust-through for 
7 years or 100,000 miles." 


Welcome home to Dodge. 


America is coming home to Dodge. 


For the power of our mid-size Dakota 
V-8. For our full-size Cummins Diesel, 
the only full-size turbo diesel pickup 
you can buy. And we think 
they've come home to stay. 
Come see what we're made of. 


‘Competitive claims based on '90 data (91 competitive data incom- 
" 


plete at ime of printing). "Available regular cab 4x2 payload compar 
isons, Package savings based on list prices of Advantage Package 


items if sold separately. ttSee this limited 7/70 powertrain and 7/100 
outer body rust-through warranty and restrictions at your dealer. 


Buckle up for safety. 


Safer cycle 

cable alarm» 
Bicycle thieves 
ought to think 
twice before cut- 
ting the Cycolarm 
security cable. An 
electronic circuit 
inside a lockable 
casing that clamps 
to the frame sets 
off a piercing 
shriek if tampered 
with. Third Bush 
Developments Ltd., 
Venture Workshops, 
Point Pleasant, 
Wallsend, Tyne & 
Wear NE28 6QG, 
England. 


4 3-0 fish finder 

Fish finding takes on a new 
dimension with Hummin- 
bird's Dimension 3 Sonar. 
This boat accessory pro- 
vides a choice of three view- 
ing angles: looking down 
from a *4 angle, look- 
ing behind, or a 


——— ц i 
аж 


Ѕрасе savers А 
Store your golf equipment and 
save space with Racor's golf 
storage racks. They get 
bags, balls, and shoes off 


the floor and onto the 
wall. Racor Inc., Box 
2069, Portland, Ore. 
97208-2069. Price: about $50. 


straight view directly 
along the bottom. A 
hardness scale shows 
you the texture of the bot- 


tom where you're fishing. 
Price: about $500. 


4 Stakeless 


sport net 

Sport Tech's port- 
able free-standing 
volleyball net sets 
up without stakes 
or tie-downs. Ver- 
tical steel posts 
are anchored by 
chains attached to 
weighted contain- 
ers that hold the 
net in place. With- 
out the conven- 
tional stakes and 
ties, setup time is 
only five minutes 
or less. This net 
easily adjusts to 
regulation height 
for any sport, says 
Sport Tech Ltd. 
(106 Main St., Box 
428, Black River 
Falls, Wis. 54615). 
Price: $249. 


Boat bumper A 

The Wharf Waffle's wavy boat-bumper design won't fill 
with water and flexes upon contact. Available in 15- to 25- 
inch lengths, the bumpers protect more area than ordi; 
cylindrical models, says Priema Plastics (Box 3625, Des 
Moines, Iowa 50322). Price: $20 to $40, depending on size. 
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Too many homeowners are tolerating a heating system that fails the 
first two tests—dependability and efficiency. Also, they put up with 
furnaces that respond to heating needs with blasts of warm air and 
then long periods in which the air cools off. 

The folks at Bryant have developed a furnace that automati- 
cally adjusts its heat output while operating at maximum efficiency. 
It's the Plus 90i. No cold drafts. Just constant, even, comfortable 
warmth. Furthermore, unlike any other furnace, the Plus 90i oper- 
ates with less electricity, as well as gas. No other furnace.is more 
efficient. Or quiet. 

As test pilot Chuck Yeager puts it, “There’s never an 
uncomfortable moment with this furnace. That's what I call having 
the right stuff.” Ask your local Bryant dealer about it. He has the 
right stuff, too. 

For the name of your nearest Bryant dealer, call 


| 1 H800-HOTSALE. 


== uM . 
BE — THE RIGHT STUFF TO LAST. 
— 


© 1990 American Gas Association GAS. AMERICA'S BEST ENERGY VALUE. 


BY MARCELLE M. SOVIERO 


4 Reference 
info to go 
Franklin Electron- 
ic Publishers’ hand- 
held electronic ency- 
clopedia makes fact- 
finding easier. Just 
type in key words to 
call up every relevant 
category, then select 
an article. Informa- 
tion appears within 
seconds on the LCD 
screen; $299. 


cem 
Next-generation Nintendo A 
Super Famicom is Nintendo's first 16- 
bit video game system. The extra pow- 
er provides arcade-quality resolution 
and better animation than Nintendo's 
conventional eight-bit machines. 
Available in Japan for about $167, 
Famicom produces realistic sound ef- 
fects and up to 32,768 colors. Cas- 
settes for all previous Nintendo ma- 
chines won't work in Famicom units. 


Traveling companion A 
Smart things come in small packages, like Texas Instru- 
ments' TravelMate 2000 personal computer. The 4.4-pound 
PC has a 12-megahertz 80C286 processor and a 20-mega- 
byte hard disk drive. The IBM-compatible system has one 
megabyte of RAM expandable to three megabytes. Texas 
Instruments is manufacturing a similar machine for Sharp 
Electronics—the PC-6220. Both PCs cost about $4,000. 


4 In-hand scan 


TimeWand II is a portable, progammable bar-code scanner with 
32, 64, or 128 kilobytes of memory. The LCD shows the bar code 
that has been scanned, date, and time. Videx, Inc., 1105 N.E. Circle 
Blvd, Corvallis, Ore. 97330-4285; $975 for the 128-kilobyte model. 


4 Self-deaning VCR 
It may look like any other 
VCR, but Hitachi’s $599 VT- 
F445A contains something 
unique—an automatic head- 
cleaning system to protect 
your tapes. A drum-shaped 
mechanism dusts off the 
VCR's heads every time you 
load or unload a tape. 
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JOIN THE AIR FORCE 
AND SEE THE WORLD'S 
MOST EXOTIC TERMINALS. 


gut Terminals that push pilots beyond their limits. 
i Terminals where dogfights are played out 
with sweaty realism. 

Terminals where futuristic aircraft designs 
are modified in just seconds. 

Its all part of the most sophisticated 
| computer technology in the world. 

DET C.N And if you have 
the desire and the aptitude, you could become 
a part of it. 

Youll receive not only the highest-quality 
technical training, but guaranteed hands-on 
experience.Use equip- 
ment and technology 
so advanced, it may 
be years before the 
rest of the world even CÓ 
reads about it. 

But theres much 
more to the Air Force 
than mainframes and megabytes. = 

We offer equally exciting opportunities in to- 
days most sought-after fields. Electronics. EE 
Medicine. Aircraft mechanics. Communications. Over 200 careers in all. 

Plus the chance to pick up college credits or 
even an Associate of Applied Science degree 
in the fully-accredited Community College 
of the Air Force. 

Interested? Give us a call at 
1-800-423-USAF You'll find there M, 2 


some terminals where futures 
getoffthe ground. AIM HIGH. 


In Brand New Road Tests... 


SNOOPER beats new Solo and pew. Escort. 


ON/OFF. 
VOLUME 


pL 
/ 


TRIPLE SUPERHETERODYNE ХК 


Costs $145 less 


MUTE МЕАЅ 


-5010 =“ : 


AUTO -RAPID 


than Solo and $115 less than Escort. 


OK. The competition has launched some new 
technology. Made some big claims. So we took 
acloser look. We put our SNOOPER 5010 up against 
both the new Escort* and the Solo* in yet 
another Texas shoot-out.t Fair but demanding new 
road tests. Supervised by an independent testing 
lab, the tests took place on a real highway under equal 
conditions for all. The result: SNOOPER 5010 


blew them both away! 
; ©\ CERTIFIED INDEPENDENT 
Ys) TESTING LAB RESULTS" 
CONSTANT ALERT _ — FIRST ALERT 


5010 K 

ESCORT K 
[т ON 
K 
Е === 


345678 
DISTANCE IN MILES 


Your results will depend on actual driving conditions. 


SOLO 


012 9 10 11 12 


SNOOPER 5010 gives you the earliest warning of 
police radar — at any price! It’s tested and proven. 
In the brand new road test, SNOOPER 5010 gave 
its first X-band radar warning over a mile before the 
new Escort even woke up! Warned of K-band radar 
two and one-half miles earlier! That's easily the 


difference between feeling fine and having to pay one! 

Whatabout the new Solo? No contest. SNOOPER 
5010 warned of X-band radar almost four and 
one-half miles before the outclassed Solo did. Spotted 
K-band radar over two miles earlier. 


Up where the Top Guns fly — radar detection 
is nota game. The SNOOPER 5010 uses technology 
they do, and you get the spectacular results.. 

(1) Far Superior Range: SNOOPER 5010's secret is 
its antenna technology. It utilizes state-of-the-art 
circuitry, derived from circuits used in U.S. Military 
radar warning systems, including the F-16 Fight- 
ing Falcon and the F-14 Tomcat jet fighters. 

The result: far superior range. 


Superior Range: The Only Defense 
Against Instant-On Radar. 

Instant-On Radar is police radar emitted in 
intermittent bursts. When turned off, you can't 
detect it. When turned on, it's too late — 
they've got you. The defense: Superior Range. 
See them before they see you. When they're 
aiming at drivers ahead of you, you can pick up 
the signal — before they turn the gun on you! 
SNOOPER’s superior range and “Іоск-оп" 
technology are the winning combination for beating 
Instant-On Radar. 


city 


не ОШ е 


HWY 


(2) “Lock-on” Circuitry: SNOOPER 5010 is 
designed to “lock-on” police radar signals from far 
away — before police radar locks on you. SNOOPER 
5010 can sound the alarm from more than 10 
miles away! \ncredible! 

(3) Minimal Falsing: Advanced triple super- 
heterodyne circuitry and solid, all-metal (not plastic) 
case construction ensure first rate protection 

from false alarms. 

SNOOPER 5010's advanced technology offers 
superior X- and K- band range. Features highway- 
city settings. Audible warning and simultaneous 
dual alarm lamps. Volume control, Easy to use and 
install. Comes with visor clip and dashboard 
mount. . .everything you need for the earliest 
possible warning, 


The SNOOPER 5010 costs only $180 (includes 
shipping/handling) — a sensational value! That's 
$145 less than Solo — $115 less than new Escort! 
Pay in four convenient monthly credit card install- 
ments of just $45. Available only from SNOOPER 
DIRECT. Not sold in stores or catalogs. No risk 
guarantee: if you're not satisfied, return the detector 
within 30 days for your money back. Order now! 


“Escort, Solo and Passport are registered trademarks of Cincinnati 
Microwave, Inc. for radar detectors, 


+SNOOPER 5010 beat Passport in a January 15, 1990 test, warning 
of K-band radar 1 mile earler,** 


" "Results available upon request. 


SNOOPER-50I0 


Advanced Radar Detection System 
By mail send full payment to: 


DIRECT 


47 Richards Avenue 
Norwalk, Conn. 06857 


$45 per month for 4 months charged 
in ud o = dling.) Slightly high ; 
(Includes shipping/handling.) Sligi ligher 

in Canada. Any applicable sales tax will 
be billed with shipment. 

We Ship The Same Day 

оп all phone orders received by 2:00 p.m. op 
eastern time. Want it tomorrow? We'll Fe] 
ship overnight for just $10 extra. Е 


Extension 500-136 —- 
All orders subject to acceptance. 


© 1990 MBI 


Science Newsfront 


By ARTHUR FISHER vith David Peterkofsky 


Shake, rattle, and roll 


The sequence of images shown 
here demonstrates a major 
step forward in endowing com- 
puters with the ability to simu- 
late real-world physical mo- 
tion. They were produced using 
a new program that realistical- 
ly depicts the way curved sur- 
faces collide, roll, and slide 
over one another in three di- 
mensions, and show how dice 
with curved edges would rattle 
through a lattice of pipes and 
then bounce off a curved base. 

The new program, or algo- 
rithm, was written by David 
Baraff, a graduate student in 
Cornell University’s depart- 
ment of computer science. It 
can be applied to any complex 
curved surfaces and allows for 
any combination of slipping 
and rolling, unlike previous 
simulations. 

Baraff’s method was to have 
the computer determine at 
each instant which objects 
have bumped together and 
then to compute the contact 
forces between their surfaces. 
Earlier static simulations cal- 
culated the status of objects at 
a single point in time, without 
reference to the objects’ previ- 
ous position. Baraff’s algo- 
rithm relies on the position of 
the objects in the instant im- 
mediately preceding to com- 
pute quickly what their cur- 
rent state will be, an approach 
called coherence. 

Baraff predicts that his pro- 
gram will be useful in many 
applications, ranging from re- 
alistic computer animation of 
machines to visualization of 
important scientific problems. 


The oil-spill diet 


In separate incidents last summer, 
oil-eating bacteria have been applied 
to open water in an attempt to staunch 
spreading oil spills, the first such ex- 
periments in bioremediation. 

First came the explosion of the Nor- 
wegian tanker Mega Borg 50 miles off 
the Galveston, Texas, coast in the 
Gulf of Mexico. Burning furiously, the 
ship oozed 3.9 million gallons of oil. 


1 dice tumble through оп imagi- 
nary grid of curved rods and balls to 
bounce off curved baseplates in this com- 
puter simulation. It is based on a new 
program written by a graduate 
at Cornell University’s depart- 
ment of computer science, and achieves a 
the interaction of 


The Coast Guard applied a 
poultice of naturally occurring 
oil-eating bacteria contained in 
a cornstarch powder to several 
patches of oil in the Gulf. The 
Texas Water Commission de- 
clared that preliminary results 
were positive. 

In late July, catastrophe hit 
the Gulf again when the Greek 
tanker Shinoussa collided with 
two barges. The barges spewed 
700,000 gallons of oil into Gal- 
veston Bay, and again the Coast 
Guard used the bacteria. 

The oil-eating stuff is a prod- 
uct of an Austin, Texas, bio- 
technology company, Alpha 
Environmental. Tests of the 
product last fall at the Univer- 
sity of Texas showed that it 
proved effective at gobbling oil, 
but did not harm aquatic life. 

The bacteria have been used 
before, but only on land. After 
last year’s grounding of the Ex- 
xon Valdez, the preparation 
was spread over parts of the af- 
flicted Alaskan shoreline, with 
encouraging results. 


Offshore wind power 


The world’s first sea-based 
wind power plant has been in- 
stalled off the coast of the 
province of Blekinge in south- 
east Sweden. The power sta- 
tion will deliver 500,000 kilo- 
watts of electricity to the 
country’s power grid via two 
underwater cables. Environ- 
mental effects of the plant 
—such as the impact on marine 
life and on radar traffic—will 
be monitored for five years. If 
the installation is successful, it 
will be followed by another 97 
plants in a row more than six 
miles long along the Baltic 
coastline. They will be built in 
14 groups of wind farms. 

The project has been launched by a 
consortium of the National Energy 
Administration, the Swedish Energy 
Development Corp., the South Swed- 
ish Power Co., and a group of indus- 
trial companies. Spokesmen for the 
consortium say that 60 such wind- 
power projects could replace the en- 
tire power generation of Sweden's 12 
nuclear reactors. 
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and S-10 trucks are built to compete in the at this year's Pikes Peak Challenge. So, harness 
toughest off-road circuits in the land, like some thunder by: hooking up wath: PRUE 
live Smith's specially modified 4х4 which Thunder; Mobil 1, BEGoodrich Tiri 

was victorious in a record-setting performance Chevrolet Then get a 


LEGENDS REBOR 


CLASSIC 


SSPE TE 


CLASSIC MOTOR CARRIAGES, THE WORLDS 
LARGEST MANUFACTURER OF REPLICA ASSEM- 
BLIESCANTURN YOURFANTASIESINTO REALITY! 
These Legendary Motorcars are NOW Available in 
Easy to Assembie Full Size Kits. For a Complimen- 
tary Color Brochure CALL 1-800-CLASSIC, or, write 
to Classic Motor Carriages, Dept. PS, 16650 NW 27th 
Ave., Miami, FL 33054 016-к-0 


ALMOST 2" 
ТШЕ, 


WIDTHS: В-ЕЕЕ 
FINE MENS’ 
SHOES 


Looks just like an ordinary shoe, 
except hidden inside is an innermold 
which increases your height almost 


two inches. Choose from a wide 
selection of ELEVATORS® including 
dress shoes, boots, sport shoes and 
casuals. Satisfaction guaranteed. 
Exceptionally comfortable. Call or 
write today for your FREE color 
catalog so you can look taller in no 
time. *MD. RESID. CALL 301-663-5111" 
TOLL FREE 1-800-343-3810 
ELEVATORS D 
RICHLEE SHOE COMPANY, DEPT. PSON 
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Science Newsfront 
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Gale-proofing forests 


Britain is not known for its clement 
weather, and the situation doesn't 
seem to be improving. Recent years 
have seen fierce storms with near- 
hurricane-force winds that have de- 
stroyed thousands of trees, many of 
them beloved monarchs of the forest. 
The economic toll has been millions 
of dollars per year. 

Now scientists at the Osney 
Laboratory of Oxford University are 
*planting" mini-forests in a wind tun- 
nel to learn whether altering the pat- 
terns of tree plantations can reduce 
such losses. In the photo, a technician 
examines some of the tiny plastic 
trees used in the experiment before 
placing them in a model forest, a 
scaled-down version of a plantation 
that is about 500 square feet. 

Damage to real tree farms usually 
starts when the wind velocity reaches 
70 mph. In the wind tunnel, a scaled- 
down wind of analogous force is blast- 
ed at the miniature forest; the air 


An Oxford University laboratory technician ^plants" plastic trees for use in a wind емі experiment. 


current is disturbed to simulate the 


| gusts and eddies that are particularly 


damaging to the trees. 

As the trees quiver and bend to the 
wind, the stresses they undergo are 
recorded by pressure sensors at the 
base of the forest and fed into a com- 
puter. When all the data have been 
analyzed, the Oxford researchers be- 
lieve, the results will show how dif- 
ferent planting patterns can minimize 
gale damage. 

This research is being sponsored 
by the British Forestry Commission 
along with support from the Euro- 
pean Community. 


New moon for Saturn 


“It was very gratifying to see it." That 
was the reaction of Dr. Mark Showal- 
ter, a researcher at NASA’s Ames 
Research Center in Mountainview, 
Calif., after he had spotted a new 
moon orbiting Saturn. The discovery 
came during a computer search of 
30,000 images returned by the Voy- 


ager 2 spacecraft during its encoun- 
ters with the ringed planet in 1980 to 
'81. Showalter wrote the search pro- 
gram himself. 

The new moon is Saturn's eigh- 
teenth, and, with a diameter of just 12 
miles, the smallest. It is located in the 
major gap, called Encke's, in Saturn's 
outermost *A" ring. In fact, as- 
tronomers believe the moon produces 
the 200-mile-wide Encke's gap by 
shoving material to both sides of its 
orbit, the so-called “shepherding ef- 
fect" that has been observed with oth- 
er Saturnian moons. 

The discovery is especially gratify- 
ing because the existence, mass, and 
location of the moon were predicted by 
theorists before it was actually seen, 
just as in the case of Neptune; that 
planet's presence was predicted based 
on the observed gravitational influ- 
ence of some unseen body on Uranus, 
before Neptune was observed in 1846. 

The lunar prediction came when a 
wavy pattern in the ring material on 
both sides of Encke's gap was noticed 
by Ames ring expert Dr. Jeff Cuzzi. 
Dubbed a *moonlet wake," it resem- 
bles the wake of a motorboat. Cuzzi 
and Dr. Jeffrey Scargle, also of Ames, 
suggested that the disturbance was 
caused by an unseen asteroid-sized 
body in the gap. 

Showalter analyzed the disturbance 
and theorized that the amplitude of 
the waves indicated the mass of the 
object, and the wavelength of the rip- 
ples its position. His computer pro- 
gram then combined data on the Voy- 
ager spacecraft’s position and camera 
direction with his prediction of the or- 
bit to search through the thousands of 
images and select the frames where 
the moon would probably be seen. 


Antibiotics and EMF 


Researchers at the University of 
Texas Health Science Center in San 
Antonio have found that low intensity 
magnetic fields comparable to those 
found in the environment can enhance 
the effectiveness of certain antibiotic 
drugs. Dr. Wendell Winters and Dr. 
Xiu-Hua Song carry out animal and 
cell-culture experiments in a special 
EMF (electromagnetic field) device 
that can simulate a range of field lev- 
els, from the typical living room to 
those next to a powerline. Concern 
has been increasing over the long- 
term effects of human exposure to 60- 
hertz EMF generated by overhead 
powerlines and appliances such as 
electric blankets. 

In their study, the experimenters 
subjected cultures of seven different 


IT’S THE WAY 
WE PUT THEM TOGETHER 
THAT SETS US APART. 


At Motorola, we believe a 
cellular phone not only should 
work the first time out of the box, but 
we feel it should also be working 
years down the road. 

And after we build them, we 
make it our business to ensure 
they're built right. 

We put our phones through one 
of the most rigorous testing 
programs in the industry, exposing 
them to everything from tempera- 
ture extremes to assorted shock 
and drop tests. 

And this painstaking attention to 
quality pays off. Over the years the 
quality built into our phones has 
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temperature extremes 
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won over more than customers. It's 
also won some very prestigious 
awards. In 1988, Motorola received 
the first Malcolm Baldrige award, 
given by the President of the U.S. to 
recognize the quality of Motorola's 
equipment and services. 

And this year Motorola received 
Japan's 1989 Nikkei award for 
creative excellence in products 
and services. 

The fact is, when it comes to 
quality and durability our phones 
dont just stand out. They stand 
alone. 


(M) MOTOROLA 
1-800-331-6456 


mmunicator are trademarks of Motorola Inc © 1990 Motorola Inc 
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Battelle researchers are testing ways to turn зой with radioactive materials safely into glassy masses. 


disease-causing bacteria to environ- 
mental levels of magnetic fields and 
then tested the anti-bacterial potency 
of nine common antibiotics. The im- 
pact of six of the drugs was enhanced; 
three were unchanged. 

“We noticed the greatest change in 
erythromycin, which is used to treat a 
wide range of infections, including 
those caused by penicillin-resistant 
staphylococcus bacteri explains 

з. "Our basic research results 
underscore the need for the next 
phase of studies—treatment of infect- 
ed animals with magnetic fields and 
antibioti 


Trapping wastes in glass 


The huge boulderlike mass in the 
photo above is the product of a new 
soil-melting technology being devel- 
oped by Battelle Memorial Institute. 
Called in situ vitrification, the process 
is being hailed as a possible means of 
safely incorporating buried radioac- 
tive and inorganic hazardous wastes 
and the contaminated soil surround- 
ing them into a permanent block of 
glassy material. 

Last April, researchers at Battelle’s 
Pacific Northwest Laboratories in 
Richland, Wash., drove four 30-foot- 
long graphite and molybdenum elec- 
trodes into the ground around the 
perimeter of an area contaminated by 
radioactive cesium and strontium as 
well as by nonradioactive lead and 
chromium, at the Department of En- 
ergys Hanford site. They passed an 
electric current between the elec- 
trodes for 12 days. 

Result: The soil was heated to at 
least 3,000 degrees F and melted to a 


depth of 14 feet, forming a 900-ton 
glassy block. At this temperature, or- 
ganic materials in the soil are de- 
stroyed, and the trapped wastes be- 
come evenly distributed throughout 
the glass. 

Battelle representatives state that 
such massive glass blocks are envi- 
ronmentally safe, predicting that the 
material will retain its integrity for 
geological time periods. 

"Id give it a million years," says 
Sydney S. Koegler, project manag- 
er for the Battelle ex- 
periment. "It's very 
similar to obsidian, 
and obsidian glasses 
that have been studied 
are stable for that kind 
of time frame." 

To make sure that 
the glass is indeed im- 
permeable to ground 
water, the EPA has 
asked Battelle to moni- 
tor ground-water wells 
around the vitrified 
area for possible leak- 
age of contaminants. 


Magellan at Venus - 


In August, NASA's 
Magellan spacecraft 
went into orbit around 
Venus after а 15-month { 
795-million-mile voy- Ё 
age, and the first im- 
ages it returned proved 
the superb rendition of 
its synthetic aperture 
radar system, designed “| 


to penetrate the plan- Magellan orbits doud-shrouded Venus in this artist’s deco. Сас 
ets perpetual cloud munications problems have delayed the start of radar mapping. 


cover and scan the surface. But persis- 
tent and baffling communications 
problems resulting in frustrating loss- 
es of radio contact —which could theo- 
retically lead to disaster for the craft 
—meant a delay in the start of Magel- 
lan's formal mapping mission, proba- 
bly till mid-September at the earliest. 
To avoid serious damage, NASA engi- 
neers were busy feeding Magellan 
new computer commands that would 
enable it to operate safely even while 
incommunicado. 

Among the images sent to Earth 
during testing of the radar system 
were ones showing a 20-mile-wide 
crater originally discovered by Soviet 
planetary missions in the early 1980s. 
But Magellan's pictures have 10 times 
better resolution than those original 
radar scans. Dr. Stephen Saunders, 
chief scientist for the Magellan project 
at the Jet Propulsion Laboratory in 
Pasadena, Calif., said that the crater's 
physical appearance resembled that of 
meteorite-impact craters on the Moon, 
Earth, and Mars, suggesting that 
events that produced cratering on 
Venus were not substantially different 
from those occurring on the other 
three bodies. Dr. Saunders noted that 
most of the crater's floor was smooth, 
as if it had been filled with molten la- 
va from volcanic eruptions, possibly 
triggered by the impact itself. The me- 
teorite strike probably occurred less 
than 150 million years ago. las 
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Model shown smaller than 8A" actual length. 


A Meticulously Engineered Die-cast Metal Replica 
of One of America's Greatest Cars. 


It was the last of the classic Chevro- 
lets...the most desirable American саг 
of the 1950’s...the 1957 Chevrolet 
Bel Air. 


For many Americans, some of their 
most memorable times were spent in 

or near this car. Known for its daz- 
zling style, elegant engineering, and 
brute power, the '57 Chevy embodies 
the spirit and enthusiasm of the 1950's. 


Now, you can own a remarkably de- 
tailed replica of this fabled classic car. 


Both doors open smoothly, as does 
the hood. The front wheels turn 
with the steering wheel. 


The Chevrolet trademarks are used under license from General Motors Corporation. 


Hand-assembled...even 
hand-waxed! 

Over 150 scale parts go into the mak- 
ing of this highly authentic replica in 
the large 1:24 scale. All the important 
components — the body, chassis, 
drivetrain and engine block — are 
crafted in metal. 


Each metal part is polished before 
painting. Every single component is 
inspected before the replica is assem- 
bled by hand. When at last a replica 
is complete, it is hand-waxed before 
being released for shipment. 


| 

| 

| 

| 

| 

| 

| 

Available only from | 

the Danbury Mint. | 

This extraordinary replica is available | 
exclusively from the Danbury Mint. It 

is not being sold in stores. | 

| 

| 

| 

| 

| 

| 

| 

| 


Send no money now. Simply return 
the Reservation Application. The 
price of $88.50 is payable in three 
monthly installments of $29.50 each. 
If you wish, you may charge your 
installments to a major credit card. 


Reservations are being accepted on a 
strict first-come, first-served basis. To 


©1989MBI | 


avoid disappointment, please mail 
your reservation today. 


г RESERVATION APPLICATION e] 


Qe 1957 
Chevrolet Bel ftir 


The Danbury Mint Please return 
47 Richards Avenue promptly. 
Norwalk, Conn. 06857 


Please accept my Reservation Applica- 
tion for the 1957 Chevrolet Bel Air. | need 
send no money now. | will pay in three 
monthly installments of $29.50 each,* 
the first in advance of shipment. 


My satisfaction is guaranteed. If | am not 
satisfied with my replica, | may return it 
within 30 days of receipt for prompt 
replacement or refund. 

“Риз any applicable soles tax and $1.25 shipping and handling 


Name 

PLEASE PRINT CLEARLY 
Address 
City/State ______ Zip 


Check here if you want each monthly 
installment charged to your: | 
О MasterCard D VISA 

C American Express C] Discover 


Credit Card Number. 


Expiration Date | 
аме | 
Allow 4 to 6 weeks after initial payment for shipment. 

Nato] 


Automotive Newsfront 


By DAN McCOSH_ with Dennis Normile in Tokyo, Stuart F. Brown, Norman S. Mayersohn, and David Scott 


Three rotors, no waiting 


One major benefit of the rotary 
engine design used by Mazda in the 
RX-7 sports car is its potential for 
modular construction. In theory, the 
individual rotor and housing units 
can be stacked like pancakes to boost 
displacement and power output with- 
out the need to develop entirely new 
castings, as would be required with 
piston engines using a conventional 
cylinder block and head. Mazda has 
pursued this scheme regularly for rac- 
ing prototypes, bolting additional sec- 
tions to the production twin-rotor en- 
gines to come up with potent three- 
and four-rotor power plants. 

The first passenger-car application 
of this technique is found in the Eu- 
nos Cosmo, a luxury coupe to be sold 
in Japan by Mazda's new high-end 
marketing division. The top engine 
for this 2+2 is a three-rotor engine 
generating 280 horsepower; the Cos- 
mo is also available with the 
two-rotor 13B engine deliver- 
ing 230 hp. The triple-rotor en- 
gine, designated the 20B, has J 
a 1.9-liter displacement rat- 
ing. Whichever engine a 
buyer selects, it's fitted 
with a sequential twin tur- 


Mazdu's triple-rotor engine (right) E- 
makes its production car debut a 
in the Cosmo luxury sport 
coupe, to be sold in Japan 
through the Eunos franchise. 
With sequential twin turbo- 
chargers and intercooling, the 
1.9-liter rotary engine delivers 280 hp for 
high performance with refined manners. 


bocharger system and intercooler, and 
is backed up by a four-speed automat- 
ic transmission. The twin turbocharg- 
er arrangement activates a single pri- 
mary turbo at low engine speeds, then 
adds the secondary unit at higher 
rpm. In Mazda’s estimation, this set- 
up offers high efficiency over a wider 
range of engine speeds than even a 
variable geometry turbo could. 

The opportunity to put the Eunos 
Cosmo through its paces in the moun- 
tains west of Tokyo was nearly lost to 
a typhoon that charged ashore at 
about the time the test car was sched- 
uled for pickup. The drive turned into 
an exercise in finding roads not yet 
closed by felled trees or flooded rivers. 
As it turned out, fortunately, the Cos- 
mo was a good car in a storm. 

There’s a lot of power on tap for the 


driver of the three-rotor 280-hp mod- 
el, providing plenty of acceleration for 
passing at expressway speeds. Given 
the driving conditions, it would have 
been imprudent to put it all to use, as 
the car reportedly tops out at around 
160 mph. 

With the three-rotor engine under 
the hood, the Cosmo weighs in at more 
than 3,600 pounds. While it doesn’t 
quite have the lighthearted pep of the 
Mazda Miata, it is still exciting to 
drive. The front suspension is a double 
wishbone, and a multi-link arrange- 
ment is used at the rear. The sophisti- 
cated chassis layout, combined with 
the 108-inch wheelbase, gives the car 
a solid and smooth ride, even while 
being battered by typhoon winds on 
wet pavement at expressway speeds. 

The interior is a symphony of leath- 
er with a tasteful sliver of wood trim. 
The instrument panel is rather ele- 
gant: All the gauges and dials, 
which light up for driving, 
are hidden behind an 
opaque screen that 
sweeps across the en- 
tire panel. In the Cos- 
mo equipped with the 
Car Communications System, the 
air conditioning, radio, tele- 

phone, television, and CD 

and tape players are con- 
trolled by pop-up menus 
on a touch-sensitive 
CRT screen mounted 
in the instrument pan- 
el between the front 
seats. An on-board navi- 
gation system also uses 
the screen to show the po- 
sition of the car on maps 
read from a CD-ROM 
["ANE," Oct.]. 
The price of the Cosmo in 
Japan ranges from $22,000 to 
$35,000 (based on a 150-yen-to-the- 
dollar exchange rate). Mazda officials 
admit that the company is studying 
the possibility of setting up a second 
sales channel for luxury cars in the 
United States. If Mazda decides to go 
ahead with a second dealership net- 
work, the Cosmo might be just the 
right car with which to start. 


Plastic four 


Plastic engines are back in the news, 
with Ford of Europe revealing details 
of prototypes developed at the compa- 
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Now from NRI comes the first course of its kind. . . anywhere! 


Learn to use, program, and service today's 
digital electronic music equipment as you 


Now NRI puts 
you at the heart of 
the most exciting application 
of digital technology to date! With 
NRI's new at-home training in Electronic 
Music Technology, you get hands-on 
experience with the equipment that's 
revolutionizing the music industry—Atari 
ST Series computer with built-in MIDI 
ports, Casio CZ101 digital synthesizer with 
advanced MIDI capabilities, and ingenious 
MIDI software that links computer key- 
board to synthesizer keyboard—all yours 
to train with and keep. 


‘This year, over $1.5 billion worth of digital elec- 
tronic music instruments—keyboards, guitars, 
drum machines, and related equipment—will be 
sold in the U.S. alone. Who's buying this new-tech 
equipment? Not just progressive musicians and pro- 
fessional recording technicians, but also thousands 
of people who have never touched a musical instru- 
ment before. And there's good reason why. 


Something called MIDI (Musical Instrument 
Digital Interface) has suddenly transformed musical 
instruments into the ultimate computer peripherals 
. . „and opened up a whole new world of opportunity 
for the person who knows how to use, program, and 
service this extraordinary new digital equipment. 


Now МЕГ breakthrough Electronic Music 
Technology course puts you at the forefront of this 
booming new technology with exclusive hands-on 
training built around a MIDI-equipped computer, 
MIDI synthesizer, and MIDI software you keep. 


Dynamic New Technology Opens Up New 
Career Opportunities for You 


‘The opportunities are unlimited for the person 
who's trained to take advantage of today's elec- 
tronic music phenomenon. Now you can prepare 
for a high-paying career as a studio technician, 


build your own computer-controlled 


music center 


sound engineer, recording engineer, or road 
technician. . .even start your own new-age 
business providing one-stop sales and service for 
musicians, technicians, and general consumers 
alike. Or simply unleash your own musical 
creativity with the breakthrough training and 
equipment only NRI gives you. 


Only NRI Gives You an Atari ST Computer, 
Casio Synthesizer, and Innovative MIDI 
Software You Train With and Keep 


The Atari ST Series computer included in your 
course becomes the heart of your own computer- 
controlled music center. With its tremendous 
power, superior graphics capabilities, and built-in 
MIDI interface, the 16/32-bit Atari ST has almost 
overnight become the computer of choice for 
today's most knowledgeable electronic musicians. 
The Casio CZ101 digital synthesizer, also included 
in your training, is the perfect complement to your 
Atari ST. The polyphonic, multitimbral CZ101— 
which stores up to 32 voices intemally—"commu- 
nicates” with your ST computer through MIDI, 
bringing life to virtually any sound you can imagine. 
Plus, you get ingeniously designed MIDI software 


to take advantage of today's opportunities 
in electronic music technology. 


With your experienced NRI instructor always 
available to help, you master the basics of electronic 
theory step by step, gaining the full understanding 
of electronics that's now so essential for technicians 
and musicidns alike. You move оп to analyze sound 
generation techniques, digital logic, microprocessor 
fundamentals, and sampling and recording tech- 
niques. . . ultimately getting first-hand experience 
with today's explosive new technology as you 
explore MIDI, waveshaping, patching, sequencing, 
mixing, special effects, and much more. 


Plus, even if you've never been involved with 
music before, NRI gives you enough basic training 
in music theory and musical notation to appreciate 
the creative potential and far-reaching applications 
of today’s electronic music equipment. 


Send Today for Your FREE Catalog 


For all the details about NRI's innovative new train- 
ing, send the coupon today. You'll receive a com- 
plete catalog describing NRI's Electronic Music 
‘Technology course plus NRI courses in other high- 
tech, in-demand electronics fields. 


If the coupon is missing, write to NRI School 
of Electronics, McGraw-Hill Continuing Educa- 
tion Center, 4401 Connecticut Avenue, NW, 
Washington, DC 20008. 


that opens up amazing new creative ge mess sem su sms ишн mus инин тиин s pus ns m m n s m am t n т 


and technical possibilities. . . you Mires School of Electronics [5 suse. |Ї 
actually build your own 4-input | McGraw-Hill Continuing Education Center} approved under Gi Ві! | È 
audio mixer/amplifier. . „апа you 4401 Connecticut Avenue, NW БЕ CJ check for details. | | 
test the electronic circuits at the i Washington, DC 20008 E 1 
core of today's new-tech equipment # f CHECK ONE FREE CATALOG ONLY і 
with the hand-held digital multi- | O Electronic Music Technology О Computers and Microprocessors | 
meter included in your course. | | Cr tv/video/Audio Servicing О Computer Programming 
| О Basic Electronics Г] Bookkeeping & Accounting І 
3 i І 
No previous experience I [| 
necessary—in electronics | Me (Please Prini) Age 
or music! | == | 
No matter what your background, І [CNN А Sut _ Zip I 
NR gives youtheskilsyouneed | Aeon Mere ed 


Automotive Newsfront 


PREVIEW DRIVE: 
MISSION TO SATURN 


When General Motors' Saturn division invited 
PoPULAR Science to test drive a handful of prototypes 
shortly before production began in the Spring Hill, Tenn., 
assembly plant, it was like trying to pick the World Series win- 
ner at a Florida spring-training camp. Three sedans and a two- 

door coupe lined up at GM's Milford, Mich., proving grounds looking 
fresh and eager, but not quite in shape for the full schedule of play. 

It was immediately apparent that the Satum designers had man- 
aged to gratify a broad range of tastes with the flexibility inherent in 
the space frame, a cagelike stamped-steel structure that supports a 
variety of body panels. The configuration was originally developed 
for the Pontiac Fiero and further refined for the composite-bodied 
APV vans. Unlike these earlier efforts, the Saturn body panels are 
molded in tough thermoplastic (APV pieces are glass-fiber-rein- 
forced thermoset), which Saturn chief engineer Jay Wetzel claims 
is capable of withstanding the broadside impact of a shopping cart 
with 75 pounds of groceries aboard at a good running clip. 

But away from a supermarket parking lot, the technology of the 
plastic panels is scarcely noticeable to the unpracticed eye. The 
thermoplastic materials do have a relatively high coefficient of ex- 
pansion, however, and that means slightly wider — 
gaps between the body panels. The panels = 
on the test cars were in the final stages 
of fine tuning, and the result was 
rough bodywork. 

| started with a sedan powered by 
the 123-hp optional high-output engine 
coupled to the Saturn automatic. The 
1.9-liter four-cylinder engine shares an 


The Satum Coupe (top) is attractively trendy and has a 
0.33 Cd in the wind tunnel. There’s a MacPherson 
strut front suspension and a fully independent 
tri-link setup at the rear. Body panels bolt 
to the space frame (right) with steel 

utilized on horizontal surfaces and 
thermoplastic for the fascias, door 

skins, fenders, and quarter panels. 


NORMAN S. MAYERSOHN 


iron-sleeved aluminum block with the 85-hp base engine, but adds 
a DOHC 16-valve cylinder head, sequential fuel injection, and a 
tuned intake manifold to get the extra power. It pulled strongly, but 
performance was marred by an unpleasant harmonic buzz in the 
mid-range that carried through the floor pan into the passenger 
compartment. The automatic transmission is an unusual parallel- 
shaft design that selects gears under the direction of the en- 
gine control computer [“Inside Saturn,” Aug.). A switch on 
the console gives the driver a choice of sport or economy 
shift programs, but a short run in the sport mode 
seemed to have little effect on performance and kept 
the engine mainly in a discordant range. 
The eight-valve engine in a base-level sedan 
| drove seemed exorcised of the noise 
demons, pleasantly working the car up to 
speed. Better was the action of this car's 
manual gearbox, a silky-smooth five- 
speed with clutch action and pedal 
placement that equal the best import 
sport sedans. The action of the optional four- 
wheel disc brakes put a comparison Honda Civic to 
shame, even without Saturn's new low-cost ABS option. 
The car's strongest points may well be ride and handling. 
The long-travel independent suspension soaked up potholes 
and withstood hard cornering and braking with little disturbance 
to the passengers. Part of the stability can be credited to the rela- 
tively long 102.4-inch wheelbase. An even better package comes 
with the coupe, which suffers only slightly in ride comfort despite a 
shorter (99.2-inch) wheelbase. Both body styles would have an out- 
standing passenger package except for the lack of headroom in the 
rear seat. 

After spending a day on the road with this quartet of Saturn 
fledglings, ! was left with the overall impression of a new series of 
cars built on a strong foundation. The basic chassis is equal, if not 
superior, to other cars in its class. Still, it's enthusiasm without 
much finesse, and some rough edges will have to be worn off be- 
fore these cars are ready for the big leagues. 
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With Motorcraft Quality Parts, 
it could be 1958 forever. 


Peace of Mind'is knowing that if you 
use the right parts, your car could 
become a classic. 


There was a time when the ultimate social 
statement was to cruise the streets in a 
— 58 T-Bird. 
\ You pamper а car like that. 
With Motorcraft Quality Parts. 
Like Motorcraft spark 
plugs, designed with cop- 
Yon MN er core electrodes for wider 
heat tolerance and better con- 
ductivity. And Motorcraft batteries, built 
with dual alloy construction for improved 
cycle life and better rechargeability. 
Whether you're driving g 
a '58 T-Bird or a '90 Taurus | ап zx i 
theres a full line of Motorcraft Sia o orc FoR QUAMTY СА ж ооо 
Quality Parts ix Fond, Linah, QUALITY PARTS FOR QUALITY CARS 
Mercury, and other makes of cars and 
trucks. For the Motorcraft retailer nearest 
©1990 Ford Motor Company you, call 1-800-521-5181. 
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ny's research and engineering center 
in Dunton, England. Fiber-reinforced 
plastic (FRP) moldings form the wa- 
ter jacket and crankcase of this four- 
cylinder one-liter engine, effectively 
replacing what would be the outer 
skin of a conventional cylinder block. 
The plastic components, three in all, 
are bonded to a heavily sculptured 
aluminum alloy casting that makes 
up the core of the engine. In a single 
piece, this core casting incorporates 
the cylinder barrels and cylinder head 
with camshaft bearings, the coolant 
jacket, and the main bearing supports. 
Such construction is aimed at develop- 
ing low-cost plastic materials for load- 
carrying automotive components, and 
testing their suitability for volume 
production. Moving internal parts are 
conventional steel-based components. 

The British composite design is yet 
to be evaluated against the homoge- 


Not all Autobahn travelers make sports 
cars or performance sedans their con- 
veyance of choice. For some, sustained 
100+ mph travel is best savored from the 
saddle of a strong-running motorcycle. 
Well aware of the tastes of these rid- 
ers, Honda dealers in West Germany 
asked the company to build a fast, com- 
fortable alternative to the 1,000-cc BMWs 
long favored by high-velocity cyclists. 

Honda responded with 
the ST1100, a sleek V4- 
powered sport-touring 
motorcycle intended for 
rapid long-distance travel over routes both 
straight and sinuous. Almost as an after- 
thought, the company decided to bring 
some of the elegant black machines to the 
United States. | had a chance to get well 
acquainted with the ST during a 2,300-mile 
meander down the spine of the Appalachi- 
an Mountains, and can summarize the 
bike's behavior in two words: It works. 

For those seeking something less pon- 
derous than a full-blown touring motorcy- 
cle, yet more hospitable than a pure sport 
bike, the new Honda offers a first-rate solu- 
tion. On the practical side, the ST1100 is 
comfortable, offers reasonable wind pro- 
tection, and is equipped with locking sad- 
dlebags that can store a pair 
of helmets. Built around a de- 
liciously smooth and 
torque-rich 100-hp 
power plant, the ST ef- 
fortlessly eats ир in- 
terstate or secondary- 
road miles. 

Honda's engineers 
went all out to make the ~. 
drive train as vibration-free = ёа 
as possible, while keeping 
the longitudinally mounted 
1,085-cc V4 motor compact for a 
lower center of gravity. Its four 


MARATHON HOT ROD: HONDA'S ST1100 


camshafts are spun by trains of small-dia- 
meter gears driven by intermediate cogs 
lashed to the crankshaft with a quiet-run- 
ning toothed rubber belt. This hybrid cam- 
drive arrangement is complex, but trims the 
height and weight of the cylinder heads. 
The crankshaft rides on just three main 
bearings, which reduces the engine's 
length, while a counter-rotating clutch 
helps cancel torque reactions that could 
upset low-speed stabil- 
ity. Engine smoothness is 
aided by a gear-driven 
balance shaft. In all, Hon- 
da has applied for 14 patents covering var- 
ious features of the highly refined engine. 
At $9,000, the ST1100 is expensive; and 
at 700 pounds with fuel it's no feather- 
weight. If these points can be overlooked, 
though, there’s no better bike available on 
which to go far fast—Stuart F. Brown 


STUART F BROWN 


A four-wheel-drive triple-rotor engine makes the 
Gissya concept limo a potent executive transport. 


neous structure of the Polimotor en- 
gine, an unrelated earlier plastic-en- 
gine project in the United States. In 
the Polimotor design, the bare cylin- 
ders and combustion chambers are in- 
tegrated as inserts in a compression 
molding that forms the remainder of 


| the engine block. The material is phe- 


nolic resin reinforced with short fibers, 
which the British engineers cite as a 
relatively expensive type of plastic. 
The European FRP engine is a sin- 
gle-overhead-cam unit using three 
valves per cylinder. Among its claimed 
advantages are weight reduction, 
with a 10 percent saving over alumi- 
num and 30 percent over cast iron. 
This gives scope for fuel economies, as 
does the low thermal inertia of the 
plastic block, which speeds warm-up. 
Reduced emissions and frictional 
wear, the bane of cold engines, would 
be further benefits with lower noise 
levels another plus. Four of these 55- 
hp Ford engines have been built and 
tested for durability both on a dyna- 
mometer and in a modified Fiesta. 


Multipurpose limousines 


The opening of a new research and 
development center is a pretty ho- 
hum affair these days, even when it’s 
a Japanese company (Mazda) setting 
up shop in Germany. So the Mazda 
public-relations team spiffed up the 
event with the debut of the Gissya, a 
concept vehicle that you might call the 
Range Rover of minivans. 

Mazda modestly calls it an MPL, for 
multipurpose limousine, but the one- 
box shape is more akin to a well- 
heeled version of the company’s popu- 
lar MPV van. It’s obviously intended 
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WE MAKE 


HOUSE CALLS. 


PUTANS 


Introducing our Nationwide In-Home Service program — where 
theres no such thing as a Reliance water heater oo remote for us to service. 

It figures. With 8,000 trained professionals coast to coast plus a 
7-day toll-free number, we're ready to help you no matter where you happen to live— 
on natural gas lines or in propane country. 

How can we offer such a service? Simple. Reliance gas water heaters, 
including our top of the line Sta-Kleen models, are so reliable, we don't expect you'll 
be calling all that often. But if you do, rest assured. We’ll either solve your problem 
over the phone or come to your house within 24 hours. Maximum. 
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For more information on the Reliance =a 


In-Home Service program AO RELIANCE 
VUE ATEA HEATER COMPANY 


" WATER HEATER COMPANY 
and Sta-Kleen self-cleaning 


Ashland City, Tennessee 
gas water heaters, call ~e i 
A 


1-800-365-4054. 


©1990 American Gas Association 


Choose one of our gas water heaters and reduce your operating costs. 


Gas heats water for 1/2 the cost of electricity. 


GAS. AMERICAS BEST ENERGY VALUE. 
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for keeping up with the fast lane on 
the Autobahn, with four-wheel drive, 
a six-speed gearbox, and a turbo- 
charged 280-hp three-rotor engine. 


Two-in-one motorcycle tires 


Motorcycle tires have a job to do that 
car tires don't: They must present dif- 
ferent areas of their tread surface to 
the pavement as the bike leans over in 
a turn. Consequently, tires for two- 
wheelers have a rounded tread cross 
section that provides consistent grip 
during the lean-angle transitions that 
occur as the bike runs between curves 
and straightaways. 

Because most cycles accumulate the 
bulk of their mileage in a more or less 
upright attitude, tire wear takes its 
heaviest toll on the center of the tread 
surface. As a result, the tires assume 
an increasingly squared-off profile 
that spoils the once-smooth transition 
as the rider leans into a turn. 

Bridgestone Corp. has attacked the 
uneven-wear problem: An extrusion 
process squeezes two different semi- 
liquid rubber compounds through a 
die to produce tread material with tai- 
lored wear characteristics. The Spit- 


fire tires manufactured using the com- 
pany's Dual Tread Compound method 
have a center stripe of long-wearing 
rubber compound bordered by shoul- 
ders made from a compound providing 


SHOULDER. 
COMPOUND 


Two rubber formulations in an extruded tread 
section make longer-wearing motorcycle tires. 


increased cornering traction. The two 
rubber compounds differ little in hard- 
ness, but vary in resilience. The high- 
resilience center compound wears less 
by tending to conform to the “tooth” of 
the pavement, while the less resilient 
shoulder compound provides the firm 
grip essential in corners. 


Multiplex, the sequel 


A peek behind the instrument panel of 
any current car is something of a trip 
back in time. True, there may be print- 
ed circuit boards and microprocessors 
tucked in among the colored bundles of 
wire, but for the most part, electrical 
connections are made using methods 
practiced since the turn of the century. 

Multiplex wiring systems are grad- 
ually unraveling that jumble, in lim- 
ited applications such as the Cadillac 
Allanté and BMW 850i.The attraction 
of this technology goes beyond the ba- 
sic simplification of circuits, to weight 
reductions (less wire on board) and 
the elimination of trouble-prone cable 
connectors. Instead of stringing sepa- 
rate wires from the power source to 
each individual load (a light bulb or 
motor, for example), multiplex circuits 


The new 
Canon E5 
is simply 
a winner. 


are able to share wiring by encoding 
the on-off commands so that only the 
desired destination is controlled. As 
clever as this system is, there are 
some drawbacks: In a microproces- 
sor-controlled system, complex elec- 
tronics are needed at each node to 


The multiplex system simplifies the wiring of this Ford Aerostar ond odds fll-system diagnostic capability. 


read the incoming commands, and 
sort, prioritize, and enact the applica- 
ble command. The cost for each mi- 
croprocessor node is significant, and 
the time lag in the software commu- 
nication exchanges makes them too 
slow to operate high-speed controls 


like the engine management system. 

National Industries of Montgomery, 
Ala., took more than 250 circuits and 
750 feet of wire out of a 1989 Ford 
Aerostar using a Seriplex microchip 
controler invented by Automated 
Process Control of Jackson, Miss. Na- 
tional's engineers replaced the wire 
for all the lighting and power win- 
dows and door locks with a cable con- 
taining just two 10-gauge power wires 
and two 20-gauge control wires. No 
microprocessors are needed between 
the load and switch because the pat- 
ented Seriplex microchip enacts all 
commands through hardware proto- 
cols. The possibilities abound: replac- 
ing the 60-wire bundle that enters a 
Lincoln Town Car door with a single 
four-conductor ribbon cable; eliminat- 
ing the huge fire-wall connectors that 
allow noise to leak from the engine 
compartment into the passenger cab- 
in. The fact is, though, that the 
greatest advantage to this synchro- 
nous-type multiplexing is in the ease 
of diagnostics. Built-in electrical trou- 
ble-shooting is made possible by the 
incorporation of a central control mod- 
ule, which can monitor the system 
while providing synchronization. gs 


In fact, the E57 is so full of features, yet so fully automatic, it can turn 


any moment into winning video. 


Its 10x power zoom lens gets you in close when you're far away. It 
comes with an attachable video light for beautiful color rendition while 
shooting in low light situations. The I80^FlexiGrip"lets you use your 
imagination to catch action from hard-to-reach angle 
expert lens crafting means sharp, brilliant color images 
It even has a wireless remote so recording and playback are 


more convenient. 


Make sure all your video moments are winners. Visit your Canon 
dealer and check out the new Canon E57 8mm camcorder. 


Canon 


Canovision 8 
We know what it takes to make great video. 


Enpytasy extended payments min те Canon Crest Cur 
Mak for detis at paring Canon deers ала тие Aviat олу aU S 
© 190 canon U S A ne 

Canon U S'A One Canon Plaza Lane Succes. NY 


And Canon's 
every time. 


CAMERA 
sm VOED ORDER 


Electronics Newsfront 


By JOHN FREE with Dennis Normile in Tokyo, David Peterkofsky, Dawn Stover, and Judith Anne Yeaple 


Touring Pompeii with computers 


Although some tools of archaeology— 
shovels, sifters, and brushes—may 
never change, others do: Researchers 
excavating the ruins of Pompeii, Italy, 
now use a battery of computers. 

The project, known as the Neapolis 
Consortium, is an attempt to orga- 
nize and preserve the tremendous 
amount of data that’s been collected 
over the last two and a half centuries 
at the Pompeian ruins. Consortium 
members then apply this information 
to sophisticated modeling and map- 
ping computer programs to create im- 
ages of the first-century city as it ex- 
isted before it was buried beneath a 
torrent of pumice and lava spewed 
from Mount Vesuvius. Funded by 
IBM Italy and Fiat Engineering, the 
project began in 1987 and relies on 
an IBM mainframe computer plus 
25 IBM PS/2s and 40 color-display 
stations. 

Consortium members use the com- 
puters for jobs ranging from site map- 
ping to detecting the now-faint let- 
tering on papyrus documents. Using 
aerial surveys, researchers have cre- 
ated highly detailed computerized 
maps that can be specialized for dif- 


ferent applications. One map, for ex- 
ample, displays on high-resolution 
screens the mosaics and frescoes 
found inside whichever building a re- 
searcher wants to study. 

Thanks to cross-referenced data, re- 
searchers can simulate the former 
splendor of Pompeian art and archi- 
tecture. Three-dimensional modeling 
programs let them compare and “re- 
build” crumbled Pompeian architec- 
ture then take electronic visual strolls 
through the structures. Consortium 
members can even dabble with a pal- 


ette of 64,000 computer-generated col- 
ors to match pigments of damaged 
frescoes and mosaics—without risking 
harm to the actual artwork. 


Computer-on-a-chip patent 


Who is the inventor of the ubiquitous 
computer-on-a-chip? Attorneys are 
scrambling to figure that out after 
U.S. patent 4,942,516, a single-chip 
integrated-circuit computer architec- 
ture, was issued in July—following a 
long struggle—to California inventor 
Gilbert Hyatt. 

Microprocessor circuits now run ev- 
erything from wristwatches to auto- 
mobiles. Marcian “Ted” Hoff Jr. and 
his colleagues at Intel Corp. are cred- 
ited with inventing the microprocessor 
in the early 1970s. Also, Texas Instru- 
ments received an early patent cover- 
ing aspects of microprocessors. In- 
ventor Hyatt staked out his first 
microcomputer claim in 1970. Indus- 
try analysts differ on whether his new 
patent is broad enough to cover the 
millions of microcomputer chips being 
produced. Stay tuned. 


Clear-cut winner 


If American Sports Timing Systems 
has its way, close bike races and ma- 
rathons won't be “down to the wire,” 
they'll be down to the wrist. The Tops- 
field, Mass., company has developed a 
way of timing participants in sports 
races by equipping them with radio 
tags that can be built into wristwatch- 
like devices. As part of the Time Tag 
Identification System, each small tag 
—weighing in at a mere "z ounce—is 
powered by a lithium battery and pre- 
programmed with the wearer’s identi- 
fication code. Thin antennas (also 
part of the system) are draped across 
the roadway at various points along 
the course and at the finish line. When 
the racers pass over one of them, sig- 
nals emitted from their tags are 
picked up and forwarded first to a de- 
coder, then to a computer that identi- 
fies the participant and tallies the 
time to tenths of a second. 

According to ASTS president John 
Morgan, single Time Tags cost $36 
and have a life of five to seven years. 
Morgan estimates that timing an 
entire bike race would cost about 
$11,000, including costs for the an- 
tennas and the computer equipment. 
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LORD OF 
THE SPIES 


By MARCELLE M. SOVIERO 


ш could show you a client list that would knock | 
your socks off," says Frank Jones, founder 
and president of The Spy Shop—a nook in 

lower Manhattan that sells surveillance and 

counter-surveillance equipment. Walk into the 

shop and you're surrounded by a slew of some of 

the most advanced state-of-the-electronic-art bugs 

and bug-detecting devices imaginable—every- 

thing from infrared marking beacons to safes con- 
|. cealed as beer cans. 

Considered the guru of electronic surveillance, 
Jones is a former detective and surveillance spe- 
cialist with the New York City Police Department, 
He started his own counter-surveillance company 
14 years ago. He has busted bugs and taps in his 
debugging sweeps for Fortune 500 companies, 
heads of state, financial service companies, and 
lawyers, as well as for common citizens. 

In some ways the business created itself, 
Jones says. “I used to put the bugs and wire taps 
in. When I retired, people and agencies started 
coming to me for help, and what started out as favors turned into 
a small business," he says. 

Jones is a brawny man with a husky voice. "This particular piece 
is a computerized telephone analyzer," he says, pointing to a brief- 
case-sized gadget nestled on one shelf. "Every eavesdropping de- 
vice leaves its own electronic fingerprint—this gizmo can detect it." 
Another phone device that Jones put together doesn't find bugs—it 
nullifies them. "Once I install this on your line, you can speak 
freely," Jones says. "You could have eighteen different taps or bugs 
on the phone line or inside the phone, and this will render them all 
useless." 

Moving across the room, Jones picks up enough oddities to make 
James Bond blush. Then he holds up what looks like an ordinary 
car antenna. "We did this little goodie with fiber optics," he boasts. 
"You can take video through it; there's a lens in there." 

The antenna mounts on the car and is connected by cable to a 
remote-control deck under the driver's seat. A second cable con- 
nects the deck to a video recorder stashed in the trunk. All this al- 
lows you to park in front of a building and take a video of all who 
enter. "You could set up this gizmo in your vehicle outside my 
shop," says Jones, "then come back in two weeks and have a full 
videotape of everyone who has entered the store for the past two 
weeks." 

"This is a nifty gadget," Jones continues, as he opens an umbrel- 
la over my head. Well, it looks like an umbrella. Not a chance. "It's 
а parabolic microphone. With it you can listen in on someone's 
conversation who is across the street." Among Jones's other trea- 
sures is a fax-transmitter scrambler and a recorder-transmitter de- 
tector (a box no bigger than a pack of cigarettes). "You can put it in 
your pocket, and it will vibrate slightly if someone in the room has a 
recorder," explains Jones. 

Aside from detecting the bugs and selling the equipment to do so, 
Jones holds the patents on much of what he sells. One such item is 
the Trackdown vehicle tracking system. In the past, tracking was 
done with radio transmitters. “That was fine," says Jones, "until you 
got into an urban area and couldn't keep track of the signal." Track- 
down fixes this problem. It magnetically mounts under the wheel 
well of the target vehicle and releases an ultraviolet spray onto the 
road as the wheel moves. "You detect it by aiming the spectra lens 
onto the road. The spray then fluoresces so you can see it," 
Jones explains. 


y 
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Items that he doesn't invent he adapts—like the Sony camcorder 
with a Video Scope attachment. "This system lets me take a video 
in total darkness from five blocks away. It's a nice toy for surveil- 
lance purposes," he says. "It even sees through shades." 

While surveillance equipment can only be sold to certified law en- 
forcement agencies, counter-surveillance equipment can be sold 
to anyone. "Bug detectors probably account for seventy percent of 
our business," says Jones. "There are a lot of people out there who 
believe they are being spied on." 

Some of the finds from Jones's bug digs are displayed in the 
shop. "There are bugs inside this pen, this Rolex watch, this calcu- 
lator—all of these things," he says, pointing to the display box. 
Next to a dime is a small metal dot. "This is the world's smallest 
transmitter," says Jones. Radium powered, it will pick up and trans- 
mit a whisper in a room to a receiver a mile away for up to a year. 
Price: $40,000. “How many do you want?" he says with a laugh. 

What's next in spy tech? The future looks bright. Jones is contin- 
ually engineering new bugs and anti-bugs. "Bugs are now being 
made that will record and store all the conversation in a room for a 
day or a week, transmit it in millisecond bursts on a difficult-to-de- 
tect frequency, clear its memory, and start all over again," says 
Jones. 

Recent developments in microchip and superconductivity 
technology will make bugs smaller and even harder to detect. 
"We're coming out with a line of beer and soda cans with hidden 
recorders inside." Also on the way: baseball caps with transmitters. 
"Perfect to bust up a drug deal," Jones says. 

He's also working on a bug that will transmit over infrared light so 
it won't be detectable by conventional countermeasures. "It will be, 
in that sense, an undetectable bug," says Jones. At the time of our 
meeting, the FBI was testing a digital-pager monitoring system de- 
veloped by Jones. "Once you know someone's pager number, the 
device is able to give a printout of everybody who has paged that 
person," he says. "A nice toy to help bust dealers." 

Before | leave, Jones points to a box. "Say you live alone in Man- 
hattan,” he says, “you put this by your door, and if anyone comes 
near the door, it will start barking. The closer someone comes, the 
more ferocious the bark." The $250 Electronic Watchdog uses a 
German shepherd's bark on a microchip and is just six inches high, 
Six inches wide, and four inches deep. "The next model is going to 
have teeth," he says, raising one of his bushy brows. 


JOHN B. CARNETT 


4 


POPULAR SCIENCE NOVEMBER 1990 | 


43 


Three-way printer 


A modern office can get filled up with 
equipment pretty fast with copiers, 
facsimile machines, and computer 
printers competing for space. Yet, 
regardless of whether it comes from a 
remote facsimile machine, a copier's 
scanner, or mputer, if the infor- 
mation zed as on-off signals, 
the printing operation is similar. 

Fuji Xerox Co., the partly owned 


Japanese subsidiary of Xerox Corp., is 
taking advantage of this with what it 
claims is the first combination facsim- 
ile, copier, and computer printer. 
Using an internal memory, the ma- 


chine can send or receive faxes while 
copying or printing computer print- 
outs. Material from books and mag- 
azines can be faxed without tearing 
out pages or copying them first. Alter- 
nately, up to 30 pages can be stacked 
in a sheet feeder and either copied or 
faxed. 

Intended for office use, the Able 
3010 Printer sells in Japan for about 
$8,000. There are no plans to sell the 
machine in the United States through 
Xerox, but other U.S. companies are 


Thanks to Chevy Lumina APV's modular seati; 


reportedly work- 
ing on combina- 
tion machines that 
are similar. 


Wristwatch 
Pager 


Beep, beep. These 
familiar sounds 
from electronic 
wristwatches can 
warn you of an ap- 
pointment or reg- 
ister a new hour. 
Now, if Motorola 
and Timex have 
their way, they 
will alert gadget- 
starved consum- 
ers—not just busi- 
ness people—that 
they are being paged on a telephone. 

Motorola’s two-ounce wristwatch 
pager introduced this summer will be 
offered first by phone-paging compa- 
nies. Within two years, Timex will sell 
the gadget in stores for less than $300. 

A special microprocessor handles 
time functions and decodes one of 


Motorola's wristwatch pager operates 45 to 100 days on a battery. 


two paging codes used throughout the 
world. The memory stores up to eight 
messages. Motorola also developed a 
two-section antenna built into the 
band and housing, which is optimized 
to receive signals regardless of the 
pager's orientation. 

Earlier this summer, Seiko also in- 


Option, it can carry a band 


of 7, 6, 5, ora duet in perfect harmony. 


troduced a wristwatch pager for $275 
that displays messages piggybacked 
on regular broadcasts from FM sta- 
tions [“ENF,” Sept.]. 


Removable hard drive 


To exchange data between GRiD 1810 
lap-top computers, or between the 6.7- 
pound lap-top and desktop computers, 
just slide out the hard disk drive. An 
optional receiver lets you plug the 
drives into other GRiD or Tandy desk- 
top computers and eventually any 
standard IBM-compatible computer. 
The removable 20-megabyte drives let 
users instantly customize the lap-top 
to their needs. “For example,” says 
Bruce Walter, GRiD's vice president of 
sales and marketing, *a major news- 
paper is interested in providing each 
reporter with a removable hard drive. 
When they go to cover a story, they 
can select an 1810 from a pool, slide in 
their drive, and they're ready to go." 

The 1810 has a 10-inch 640-by-400- 
pixel liquid-crystal display. Its one 
megabyte of memory can be doubled 
with an optional plug-in card. A 2,400- 
bps modem is also optional. 


Hold the line yourself 


“Can you hold?" To busy people, these 
three words can mean long, wasted 
minutes of waiting. That's why re- 
searchers at Bellcore in Morristown, 
N.J., have developed Hold-on-Hold, 
an experimental telephone service 
that allows you to put on hold the par- 


A plug-in hard disk drive for GRiD's 1810 simpli- 
fies exchanging data between computers. 


ty that originally placed you on hold. 

The service works like this: When 
someone puts you on hold, simply 
punch a code into your phone key pad 
to activate the Hold-on-Hold system, 
then hang up. When the other party 
takes your call off hold, the system 
tells them to hit the "star" key, which 
redials your number. When your 
phone rings and you pick up, the re- 
connection is complete. 

Hold-on-Hold is one of several po- 
tential telephone services developed 
by Bellcore researchers using their 
Garden system, a software program- 
ming tool that allows them to experi- 
ment with phone options using their 
own in-house switch to simulate how 
calls are routed by phone companies. 


Interactive CD-ROM player 


Consumers don't appear to be 
intimidated by compact disc players 
or televisions, so Commodore Interna- 
tional figured it was safe to name its 
latest product the CDTV (a convenient 
abbreviation of Commodore Dynamic 
Total Vision). The machine does in- 
deed look like a CD player, and it 
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Commodore’s CDTV machine plays interactive CD-ROMs and music CDs using a remote control. 


plugs into any TV set. But the plain 
black box isn’t an ordinary household 
appliance. 

CDTV is actually a computer that 
is wrapped around a CD-ROM drive, 
says Nolan Bushnell, who founded 


Atari Corp. and is now general man- 
ager of Commodore's new Consumer 
Interactive Products division. 

CDTV contains the same Motorola 
processor and chip set used in the 
Amiga 500 computer. In fact, you can 


convert the machine into a computer 
by adding a keyboard and disk drive. 

But if you don't like keyboards, you 
can operate CDTV with a 10-key in- 
frared remote control. By pointing at 
key words in text descriptions and 
clicking buttons on the remote, you 
can call up pictures and sounds relat- 
ed to the subject at hand. “Books right 
now don't cut it as reference materi- 
als," says Bushnell. “What is Nixon, 
without the ‘Checkers’ speech?" 

Applications currently under devel- 
opment include interactive encyclope- 
dias, travelogues, games, video cook- 
books, and maybe even crossword 
puzzles with music clips and pictures 
as clues. Program discs will cost $30 
to $100. CDTV also plays conventional 
audio discs and CD+Graphics discs. 
The machine will be available by 
Christmas for under $1,000. 

CDTV will not be compatible with 
CD-I (Compact Disc Interactive), the 
under-$1,000 system Philips N.V. 
plans to launch in mid-1991, with sup- 
port from Sony and Matsushita. CD-I 
will provide full-screen full-motion 
video, while CDTV offers half-screen 
moving pictures. 


‘Its a quick-change artis 
One. Two. Three. That'$ how easily its modular seats come оші: Arrange and rearrange: | 
They each weigh just 34 pounds.so:they re definitely user-friendly: М 


Smart phones 


What was that call-forwarding 
telephone code, *73 or *74? 
As telephones and services become 
more complex, learning how to use 
| them requires training. To 
things, AT&T Co. has dev 
SmartPhone. It looks like a phone, but 
it's really a miniature computer ter- 
nal h a touch-s ive 4-by-6.5- 
inch screen. Alphanumerics appear 
on the display. When you press one of 


these “buttons,” it darkens and returns | 
to normal when you lift your finger. | 
You can program the display to your 
own needs. Instead of trying to re- 
member forwarding codes, for exam- 


ple, you might touch “forward calls. 
When a list of names you've prepro- 
grammed appears, touching “to Bob” 
would dial the code for call forwarding 
and enter Bob's phone number. 

g the SmartPhone's built-in 
modem, you can link up with the | The display panel on AT&T's new programmable SmartPhone has touch-sensitive “buttons.” 
phone company’s computers, then or- 
der and try out services to see if you | ball score, or a list of current stock | and mail-order firms expect direct 
like them. The phone might be set ш prices. Publishers and advertisers ex- | electronic transactions with their cus- 
so that pressing one “button” displ: pect to the phones to distribute in- | tomers. AT&T says the new phones 
your checking account balance, a base- | formation. Airlines, ticket agencies, | will cost between $200 and $300. 85 


Chevy Lumina APV. 
Its something else. 


It drives like a dream. Holds stuff like a wagon. Looks like tomorrow. And its body panels will never rust. 
Lumina APV. See for yourself why more people are winning with The Heartbeat of America. 
MORE PEOPLE ARE 


WINNING WITH. 
THE 


OF AMERICA L yI 
TODAY'S CHEVROLET 


d 


Chevrolet хонган enlem and [BM |" 
Lumina are registered trademafissiidiChevy is a trademark of the GM Corp. +1990 GM Corp. All Rights Reserved. 1.15. ЕН. buckle up. = 


How Can A PersonWho PutsSuch 
p Hh reimology On His Feet, 
Put Low 'lechnolo ey In His Mouth? 


Some otherwise very smart, very active people clean teeth and gums nearly plaque-free every time you use 
are strangely sedentary when it comes to oral hygiene. — it. Nothing has ever worked quite like it. No manual tooth- 
Dental couch potatoes, as it were. Still not using the brush. No electric toothbrush. It's state-of-the-art. A 
INTERPLAK* Home Plaque Removal Instrument. Does quantum leap. Technology for your mouth. And it’s even 
the shoe fit? If so, consider this. The INTERPLAK the brand most recommended by dental professionals. So if 
instrument from Bausch & Lomb has revolutionized you still don’t have an INTERPLAK instrument, shape up. 
oral hygiene. Its nonabrasive bristles rotate 4200 times Put on those high-tech shoes 
a minute—and reverse direction 46 times asecond—to and run to a store near you. Saw a INTERPLAK 


& LO gingivitis when used as part of a program for good oral hygiene and regular professional care. INTERPLAK® is the registered trademark of Bausch & Lomb Oral 
лана Care Division, Inc. ©1990 Bausch & Lomb Oral Care Division, Inc 


BAUSCH (AA) The INTERPLAK Home Plaque Removal Instrument is acceptable as an effective cleaning instrument, which significantly reduces both dental plaque and 


By MARIETTE DiCHRISTINA with Mary L. Fonseca, V. Elaine Gilmore, and Judith Anne Yeaple 


Waste to "wood" 


Several agencies recycle mixed 
plastics into splinter- and rot-free 
“lumber” that is sawed, nailed, and 
drilled with common woodworking 
tools (“Winning the War Against 
Garbage,” Oct. '90; “HNF,” Oct. '89]. 
Now this recycled plastic is available 
from AFCO Industries of Alexandria, 
La. 

“We use the whole spectrum of plas- 
tic waste to make Syntech Wood," 
says Bengt Rossby, director of market- 
ing for the Syntech division. *A few 
companies successfully recycle con- 
tainers from specific mixed plastics, 
like polyethylene terephthalate and 
high-density polyethylene [such as 
from soda bottles and milk jugs] into 
synthetic wood," says Rossby. “But re- 
cycling all plastics together has been 
difficult because they have different 
melting points." 

Rossby claims the patented Belgium 
process used by AFCO has solved 
that problem. To manufacture the re- 
cycled lumber, waste plastic is shred- 
ded and then melted to a pastelike 
consistency. 

“We had to find a temperature that 
is not too hot—so the lower-melting- 
point plastics won’t burn—and not too 
cool—so most of the higher-melting- 
point plastics will melt,” explains 
Rossby. “The plastics that don’t melt 
at this temperature remain as flakes 
and migrate to the center. These don’t 


1/5 


1/15 1/20 


Park benches that won't rot is 
one use for "lumber" made from 
mixed waste plastics. 


affect structural strength, however," 
he adds. “We also extrude the plastic 
through the machinery quickly, so it 
doesn't have time to burn." Then the 
plastic is molded into a planned 
shape. 

Syntech Wood—which AFCO 
expects to last more than 50 years 
—offers an option to using chemically 
treated lumber, says Don Brawley, 
president of AFCO. “Because Syntech 
Wood costs two to three times as 
much as top-grade pine lumber, it will 
not replace the wood used in general 
construction,” he says. “But it is ideal- 
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MITCHELL J. ALBALA 


Houses built to Bonneville Power Administration’ rigorous standards showed 
their superiority to conventional houses during a cold spell in miu February 1989. 


ly suited for use in waterways and 
wetlands, and for construction of 
fence posts, benches, landscaping com- 
ponents, speed bumps, and highway 
equipment. And if a Syntech Wood 
item outlives its usefulness, it can be 
made into another product." 

Syntech Wood is made in a variety 
of sizes and shapes at AFCO's South- 
ern Metal & Plastics Division in Olive 
Branch, Miss. “We plan to process 
over 6.5 million pounds of plastic 
waste annually at Olive Branch," says 
Brawley. AFCO will install a second 
extruder in 1991 at Olive Branch, and 
plans a second plant within two years 
in Alexandria. 

“The capitalization of equipment is 
the major cost involved,” notes Rossby. 
“Raw materials are readily available 
in America’s overflowing landfills.” 
AFCO, Box 5085, Alexandria, La. 
71307. 


Save $7 million in six weeks 


As January 1989 was about to pass 
into history, the Pacific Northwest 
was enjoying a mild winter. But then 
February arrived with a bitter sur- 
prise package. Temperatures in some 
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parts of the region fell to 30-year lows. 

Coincidentally, the Bonneville P. 
er Administration was monitorin; 
homes in the area, and the data col- 
lected allowed it to compare the en- 
ergy consumption of standard house 
with some built to its Model Conse 
vation Standards. 

When the data were analyzed, not 
only were the MCS homes shown to 
save significant amounts of energy, 
but the difference was particularly 
dramatic during Febru When the 


daily average temperature fell to sev- 
en degrees F on Feb. 4, the standard 
houses’ average power consumption 
for space heating was )0 watts 
while the MCS houses averaged only 
2,900 watts. 

“This was the first time we were 
able to observe directly how more-e 
ficient homes perform during perio 
such as this cold spell,” explains Rich 
Gillman, supervisor of the monitoring 
effort. “Those data, plus supporting 
data from other conservation pro- 


THE CLASSIC PROJECT 


your own two-seat sports car today, 


Why build your own Classic x Vn ww 
Now with V-8 power! 


Roadster? Because it's a fun and 
rewarding project. Thousands of 
people, just like you, have built and 
are now driving their 
own Classic Roadster. 
Our kits are engineered 
for easy assembly and 
years of durabilit 
And, our quality is 
guaranteed. 


“Whether you're looking for a factory 
built roadster or want 
to build your own from 
a first-class kit, Classic 
Roadsters is the way 
to go." 
— The Editors, 
Kit Car World 


Also available: Jaguar, MG and 
4-passenger Mercedes 
reproductions. 


Experience the thrill of 
assembling and driving 


THE MARLENE 


36 Mercedes 500K reproduction 


Competitive Financing Now Available 


With our exclusive bank financing its now easier than ever to build your own Classic Roadster. Call today for details. 


Call Today for 1-800-767-22 7 Ext. 
Videotape or са а 3881 
старе Canadians call 1-800-437-4342 
FREE Brochures: For International Export (701) 293-8866 
FYest Please send me the following Name a 
| C Basy-to-Assemble Kit C) Custom Built | 
A) C FREE Color Brochure Phxe(up( 1 Sar rr ! 
B) C (85.00) 16 pg. Product Catalogue, plus 24 pgs. of 
company, component & pricing info Phone (eve) ( ) = | 
| OE 815.00) VHS Videotape (corporate & model profile) 1 
pl literature pkg. Address 
l D) E820) Business Opportunities Report gy em o, ш | 
Classic Roadsters, Ltd. А 
I P 1617 Main Ave., Fargo, ND 58103 rema ee eon | 
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| mounted on, sa 


grams, indicated that Bonneville 
saved about seven million dollars in 
avoided energy purchases as a result 
of the conservation programs we had 
in place. 


The Model Conservation Standards | 


include attic insulation of R-38 to R- 
49 (depending on the location in the 
region); wall insulation of R-19 to R- 
27; crawl space and basement insula- 


tion of R-30; triple-glazed windows; | 


and infiltration no greater than 0.35 
air change per hour. 


Bogeymen: beware 


With the new BC8801K wireless 
motion-detector kit from Intelectron, 
you can add security to areas around 
your home where wiring may be diffi- 
cult to do, such as the perimeter of 
your yard. 

Powered by a nine-volt battery, the 
portable motion detector can be 
, a fence post. The in- 
frared sensor then scans up to 50 feet 
over a horizontal area of 155 degrees; 
its lens filters out ultraviolet and visi- 
ble light to reduce false triggering 
from a shadow or small animal 

When the sensor detects a large 
heat source—such as from a person— 
it act a bulb in a light-socket 
receiver that is screwed into an exist- 
ing socket up to 75 feet away. When 
the motion stops, the lights go off. 
automatically. 

The price of the kit is about $50; for 
$10 more, you can buy a remote con- 
trol. Intelectron, 21021 Corsair Blvd., 
Hayward, Calif. 94545. 


HN B. CARNETT 


With this remote control, light-socket receiver, 
and wireless motion detector you can add home 
security in places where wiring is difficult, 


Anti-shake backfill 


Future homes and other buildings 
constructed in earthquake-prone ar- 
eas may benefit from a new type of 
flexible waterproof construction mate- 
rial called Aquaphalt. Created by a 
scientists from Hokkaido University 
and Okurmura Corp. in Japan, the 
composite is a mix of an asphalt 
emulsion and portland cement, plus a 
polymer that can absorb 300 times its 
volume of water. The components are 
liquid at ambient temperatures and 
can be pumped, but they form a gel 
almost instantly when mixed. 

Although its compressive strength 
is relatively low, its ductility—and 
thus its shock-absorbing capacity—is 
high. Because of this, the researchers 
speculate, backfill made of Aquaphalt 
would dampen the effect of shock 
waves on buildings constructed on it. 
Aquaphalt backfill might even elimi- 
nate the need for the expensive, deep 
pilings now used when buildings are 
are erected on sandy soil, which tends 
to liquefy during an earthquake. 

Aquaphalt’s water-absorbing quali- 
ty makes it useful for tunnel construc- 
tion. In fact, it’s being considered for 
the soon-to-be-built Tokyo Bay tunnel. 
Because it forms a gel when first 
mixed, the compound could be inject- 
ed between the tunnel wall segments 
and rock without dispersing in water 
standing in the space. Then, because 
it swells slightly as it cures, the re- 
searchers say it would create snug 
seals between the wall segments and 
the rock. 


Deck designer enhanced 


Last year, Weyerhaeuser introduced 
the DesignCenter, an interactive com- 
puter-aided-design system that lets 
you design a deck, shelving, or garage 
yourself. These CAD kiosks are now 
found in 120 home centers and lumber 
yards in 18 states. When you've com- 
pleted your design, the system prints 
out a color perspective drawing, a con- 
struction plan, and a complete mate- 
rials list with an estimated price 
[^HNFE," July '89; “Best of What's 
New,” Dec. '89]. 

Now a new deck program lets you 
use complex angles in your deck de- 
signs. The earlier program limited you 
to 90-degree angles. With the new pro- 
gram, you could, for example, wrap 
the deck more closely around a tree, 
flower bed, or swimming pool. 

The new program also expands your 
choice of lumber for the upper decking 
and railing: In addition to Southern 
Yellow pine, you can select from red- 


wood, cedar, and Ponderosa pine. 


Smart House revealed 


Attached to the simple display board 
were three light bulbs and two switch- 
es hooked into three outlets. John 
Owens flipped a switch, and a light 
turned on. Nothing unusual. 
“Well, what if you rearranged your 
furniture or wanted this switch to con- 
trol more lights?” asked Owens. On a 
personal computer, a helper used a 


track ball to select icons of the outlet, 
the switch, and three lights. “Now, 
when I turn on this switch, all three 
lights go on—with no rewiring,” said 
Owens, who is the lead software de- 
sign engineer for Smart House. 
Owens was addressing a group of 
manufacturers and builders at a re- 
cent technical seminar on Smart 
House, the home automation research 
project spun off by the National Asso- 
ciation of Home Builders. While his 
demonstration seems simple, it has 


Over one million motorists depend 
on PASSPORT every day. Here's why: 


Small size, high tech 


The first pocket-size high per- 
formance radar detector, PASSPORT 
fits your pocket as easily as a 
cassette tape. This miniaturization is 
only possible with SMDs. These 
micro-electronics, first used in 
satellites, provide performance that 
has consistently won the praise of 
automotive experts. 


Experts’ choice 


“Cincinnati Microwave's famous 
Passport is still a terrific all-around 
radar detector. You won't go wrong 
witb tbe Passport's robust construc- 
tion, superb ergonomics, excellent 
bracketry, well-thought-out audible 


warnings, and deserved reputation.” 
Car and Driver, October 1989 


“Over the years, this detector has 
consistently placed at the top. The 


BMW Roundel, October 1989 


PASSPORT 


Pocket-size radar protection 


PASSPORT sets the industry standard.” 


Now $195 


Small size, big guarantee 


We only sell PASSPORT factory 
direct to you—just call toll-free and 
we'll send your P/ 
complete with acce: 

Here's our gu: 


completely s; 
PASSPORT bac 
your money. You can't lose. 
Call today and see why a million 


drivers put their trust in PASSPORT. 


Order today and try PASSPORT 
for 30 days at no risk. 


Call toll-free 1-800-543-1608 
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$195 


Ohio residens 
add $1073 ах 


Cincinnati Microwave 
P Department 4016NO. 
One Microwave Plaza 

Cincinnati, Ohio 45249 
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many potential implications for home- 
owners; with the integrated home- 
automation promised by Smart 
House, everything electrical will com- 
municate with and control everything 
else [“The World’s Smartest Houses,” 
Sept. '90; “Smart House,” Aug. '88]. 
The other major contender in the U.S. 
race for a home-automation standard 
is the Electronic Industries Associa- 
tion, a trade group formed by the Con- 
sumer Electronics Bus (CEBus) com- 
mittee. Much of the CEBus standard 
has been written and published, 
though not accepted [“Integrated Au- 
tomated Educated House,” June]. 

“Now that we're confident of the de- 
livery of our system, we think it’s time 
to give you an opportunity to see what | 
it is we're doing and let you examine 
our approach," Chuck Gutenson, 
Smart House executive vice president, 
told the more than 150 who attended 
the conference to learn details on the 
system design, applications language, 
system controller, and programmers 
guide. 

The system is now in prototype 
tests and at press time 14 manufac- 
turers had signed up for licenses to 
produce system components using the 


COAXIAL CABLES: P 


TELECOMMUNICATIONS /COAXIAL OUTLET 


FACEPLATE 


SMART OUTLET 


TELEPHONE IDC q 


HYBRID BRANCH CABLE 


BRANCH CABLE TAP 


MOUNTING 
BRACKET 


MOUNTING BOX 


MARIO FERRO 


Holes for pins located above the ground will enable “smart” appliances plugged into the modular Smart 
House outlet to talk to the system controller—and to each other. The system is to be available in 1991. 


Smart House standard. The hardware 
will be available for Smart Houses to 
be built beginning in April 1991 in se- 
lected areas, but the central controller 


and modular smart outlets are not 
scheduled for introduction until next 
October. The retrofit market will have 
to wait until 1995. us 
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* Easy Installation. Fewer parts to assem- 
ble using a fully illustrated guide and easy- 
to-follow instructions. 

* Clean, Quiet and Simple. Genie Direct 
Screw Drive means quieter operation and no 
chains to stretch or reset. 

* Security. Solid steel screw provides a 
positive security lock versus slack chain 
drive systems. 

* Safe. UL listed with standard features 
such as automatic safety reverse if the door 
meets an obstruction or fails to close within 
21 seconds of activation and compatibility 
with our exclusive Genie Safe-T-Beam" 
non-contact reversing system. 

* Unbeatable Warranty. Every Genie Screw 
strength needed for years of trouble-free Drive garage door opener is covered by our 
operation under any condition exclusive Genie Pro-Tech" Limited $ 


Built ForA Lifetime Of Ups And Downs. 


Warranty, the best in the industry. 
And our products are backed by the 
largest dealer network in the business. 
Genie Screw Drive openers. Take 
one home. Put it up. It won't let 
you down —until you want it to. 
For the name of a nearby Genie 
dealer, call 1-800-87-GENIE. 


Genie is a Registered Trademark of 
Genie Manufacturing, Inc., 
Akron, OH 44312-0352. 


GENIE 


Because Genie 

has the first complete 
line of Screw Drive garage door 

openers for Do-It-Yourselfers. Genie Screw 
Drive openers have always set the standard 
for reliability, security and convenience, But , 
until now, they were only available profes- 
sionally installed. 

Now, thanks to our innovations in screw 
and rail engineering, Genie Screw Drive 
units can be easily transported and installed 
at home. 

All our Do-It-Yourself Screw Drive openers 
come with the features you want most: 

* Durability. The solid steel screw has the 
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SPRAYERS GO “GREEN” 


High-volume low-pressure spray-painting 
systems have given pros a more environ- 
mentally friendly—and efficient—way to 
paint than conventional sprayers [*HNF," 
May]. Now similar systems can help non- 
professionals clean up their acts as well. 
HVLP sprayers deliver a high volume of 
| air at low pressure to atomize paint into 
low-speed particles. This puts more paint 
on the surface than other systems and 
reduces the volatile organic compounds 
released as solvents evaporate—an en- 
vironmental hazard that is increasingly the 
subject of restrictive regulations ['Clean- 
Air Paints,” Aug.]. Several systems in the 
$700 range are now available. | tested the 
AccuSpray #221, which has a 9.7-ampere 


FILTER 


PRESSURE 
TUBE—-. 


AIR INTAKE 


TURBINE HOUSING TURBINE INTAKE CHAMBER 


JANA BRENNING 


motor that spins a 110-volt dual-rotor tur- 
| bine at 17,000 rpm. It sucks air through an 
intake filter, whirls it through the turbine, 
where the friction dries the air and warms 
it to about 90 degrees F. The clean, oil- 
free air then travels through the 30 feet of 
fat air-supply hose to the gun at 64 cubic 
feet per minute and five psi pressure. 
AccuSpray is claimed to cut overspray by 
80 percent compared with other systems— 
the worst of which may deposit only 20 per- 
cent of the paint. | didn't have a scientific 
way to verify that claim, but the advantag- 
es were apparent: The HVLP rig left almost 


no paintin the air and little paint odor. When 
| sprayed varnish into a divided cabinet 
drawer, the relative lack of blowback and 
overspray was obvious. Also, it covered 
more surface, and the spray pattem was 
more defined at the edges than that of a 
regular air-spray gun.—Phil McCafferty 


‘SOME HVLP SPRAYERS AND WHERE TO BUY THEM 

AccuSpray, The Eastwood Co., Box 296, Malvern PA 
19355; Apollo, Bridge Сау Tool Works, 1104 N.E 28th Ave., 
Portland OR 97232; Fuji, Woodworkers Supply of New 
Mexico, 5604 Alameda Place, N.E., Albuquerque NM 
87113 LexAire, Аге Spray Systems, 34 Hutchinson Аа, Arl- 
ington MA 02174; Wagner Capspray, Hydraflow Equip- 
ment Co., 8125 Brentwood industrial Dr, St. Louis MO 63114 
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estled in the foot- 

hills of the Santa 

Catalina Mountains 

about 25 miles north 

of Tucson is a 2,500- 

acre ranch that 

serves as the head- 

quarters of Space 

Biospheres Ventures (SBV), a private 

ecological research firm. Coyotes, 

diamondbacks, and tarantulas tra- 
verse the dusty landscape. 

As an experiment, Norberto Al- 

varez-Romo, SBV's director of cyber- 

netic systems, once forbid himself to 


Sealed off from 
the rest of the 
world, this space 
colony on Earth 
will be home to 
four men and four 
women for the 
next two years. 


By DAWN STOVER 


PHOTOS BY JOHN B. CARNETT 
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leave the ranch for six months. But 
that was nothing compared with the 
next experiment he hopes to under- 
take. Alvarez-Romo is one of 14 people 
who have volunteered to be locked in 
an airtight, watertight building on the 
ranch for two years. Of the 14 candi- 
dates, eight will be selected to become 
the first Biospherians, living in a 
Structure known as Biosphere II. 

The 3.15-acre glass-covered struc- 
ture will contain air, water, soil, 
plants, and animals collected from 
Biosphere I—Earth. Mechanical sys- 
tems will simulate Earth's atmospher- 
ic cycles, and an electronic network 
will help the Biospherians monitor 
the health of their tiny world. 

Space Biospheres Ventures has, as 
the name indicates, three ambitious 
goals for Biosphere II. First, the struc- 
ture is a test bed for the sort of life- 
support systems that might be used in 
future space colonies. Second, because 


because Biosphere II is a completely 
self-contained system, it will enable 
scientists to gain a better understand- 
ing of global processes. And lastly, the 
for-profit enterprise is expected to 
generate ventures—new methods of 
food production and waste manage- 
ment, for example. 

The Biospherians will live in small 
apartments in the structure's human 
habitat section (see box, Giant Green- 
house). Their backyard is a half-acre 
garden packed with vegetables and 
grains—the intensive agriculture 
area. It's one of six biomes, or separate 
environments, in Biosphere II. The 
other five—tropical rain forest, savan- 
na, marsh, ocean, and desert—are in 
the *wilderness" area of the structure. 
There, a stream cascades down a 
miniature mountain in the center of 
the rain forest and crosses a flood 
plain. The stream meanders through 
savanna grasses growing on the cliff 
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Barriers (foreground) create zones of in- 
«réasing salinity between d freshwater — 
mürsk and a sraled-down ocean. A> 
«борі forest” will tover.the mini-moum-; ~ 
tain under construction at the far end. 


above the ocean, then trickles into a 
freshwater marsh and eventually into 
a saltwater marsh beside the ocean. A 
thorn-scrub forest separates the sa- 
vanna from the desert. 

The lush, steamy world in no way 
resembles the sterile outer-space bas- 
es portrayed in science fiction. In the 
eyes of Biosphere IT's planners, life on 
another planet might not be radically 
different from life on Earth. 


hile intrigued by the project, 

NASA has kept its distance. 

SBV receives no government 
funding, and is financed mainly by 
venture capital from Texas billionaire 
Edward Perry Bass. The Biosphere II 
structure alone is estimated to cost at 
least $30 million. 

“Biosphere II is a top-down ap- 
proach, where you're working from 
the whole down to the parts," says Dr. 
Eugene Odum, professor emeritus 
and director emeritus of the Institute 
of Ecology at the University of Geor- 
gia. "NASA has always tried the oppo- 
site approach, from the bottom up," he 
says. 

NASA scientists are interested in 
SBV's water recycling methods, be- 
cause water is expensive to transport, 
but they don't foresee any practical 
way of shipping banana trees and pyg- 
my pigs to Mars. They're hoping as- 
tronauts will be satisfied with a small 
“salad machine" they're developing; it 
would supply fresh produce to supple- 
ment NASA's freeze-dried cuisine. 

The Soviets, on the other hand, 
have been interested in biospherics 
since 1926, the year a Russian scien- 
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tist named Vladimir Vernadsky pub- 


IT'S A SMALL WORLD 


An airtight glass sphere from Ecosphere Associates of Tuc- 
son contains brackish water, bacteria, algae, and shrimp. 
Inside the EcoSphere, sold in sizes ranging from ', to 100 
liters, algae produce oxygen by photosynthesis. The 
shrimp breathe the oxygen, and eat the algae and bac- 
teria. The bacteria break down the shrimp wastes, 
producing nutrients for the algae. The algae take up 
carbon dioxide given off by the bacteria and shrimp. 
The EcoSphere is actually a replica of a self-sus- 
taining system designed by Joe A. Hanson, of the Cal- 
ifornia Institute of Technology's Jet Propulsion Lab- 
oratory, who began experimenting with sealed spheres 
in the late 1970s. Hanson says the *s-inch-long shrimp 
are exceptionally tolerant of the large fluctuations in oxy- 
gen and carbon dioxide levels that can occur within 
closed systems. "Nobody has kept vertebrates, such as 
fish, alive for more than two months," he reports. 
Hanson's co-investigator, the late Clair E. Folsome, a 
professor of microbiology at the University of Hawaii, 
holds the record for the oldest surviving closed eco- 
system. A flask he sealed in 1968 contains a microbial 
community that is still flourishing. The flask now sits on 
a shelf in Space Biospheres Ventures' medical laboratory, amid beakers and bot- 
tles containing some of Folsome's other recipes.—D. S. 
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lished a short book describing Earth 
as a closed, dynamic system utilizing 
energy from the sun. He called such a 
system a biosphere. 

Vernadsky's successors can be found 
at the Soviet Academy of Sciences' In- 
stitute of Biophysics near Krasno- 
yarsk, Siberia. There, three scientists 
have remained inside Bios 3—a small, 
airtight, and artificially lit apartment. 
—for six months, breathing air recy- 
cled by plants. However, they have not 
yet been able to grow 100 percent of 
their own food, nor to recycle all of 
their solid wastes. Biosphere II will 
close that loophole: Its inhabitants 
will be able to receive energy from an 
external power source (SBV hoped to 
use solar collectors, but is currently 
dependent on conventional technolo- 
Ey), and exchange information with 
the outside world—just as they would 
in space. But nothing else will be ad- 
ded or removed. 

"Biosphere II will be a bridge be- 
tween space sciences and ecology," 


BEIT ы intensive ogrcultore Bone, Biospherions 


grow food crops, tend fish ponds, and raise domestic animals. 


ET The humon habitat section contains the apartments, offices, li- 


brary, ond laboratories where the eight Biospherians live and work. 


Ерен in the desert biome range from 35 to 110 degrees F. 
En. marsh bone contains plots nd animes collected from the Florida 


Everglades. A series of weirs creates marsh zones of graduated salinity. 


ET The savanna’s stream runs through grasses from Africa, South America, and Australia, 
E Machines simulate waves and tides in the 800,000-gallon ocean, which contains 


plants and animals from Mayaguana Island in the Bahamas and Yucatan, Mexico. 


Ed Both lowland rain forests and “cloud forests” are represented in this 85-foot-tall 


biome. A grove of salt-tolerant bamboo trees separates the rain forest from the ocean. 


says Mark Nelson, SBV's director of 
space applications. He dubs the struc- 
ture a “cyclotron of the life sciences,” 
likening it to the machine a physicist 
uses to accelerate atomic particles and 
thereby discover their fundamental 
properties. Because Biosphere II is so 
much smaller than Earth, global pro- 
cesses occur faster, and it's much easi- 
er to trace the movements of air, wa- 
ter, and nutrients in the system. 

“You can't study the whole Amazon 
rain forest," says Dr. Ghillean Prance, 
director of England's Kew Royal Bo- 
tanical Gardens and a Biosphere pro- 
ject consultant. ^I hope to learn a 
great deal from having the rain forest 
plants growing in a sealed atmo- 
sphere where I can measure gas ex- 
change, humidity, and temperature 
very accurately, and see the effect of 
these different factors on the forest." 

Researchers studying Biosphere II 
will not only be able to measure the el- 
ements of the system, but also to ma- 
nipulate them. “All we're doing here is 


accelerating the learning curve by tin- 
kering," says Dr. Tony Burgess, a bot- 
anist at the U.S. Geological Survey's 
Desert Laboratory and another pro- 
ject consultant. "We're already inter- 
fering with nature in a much less re- 
sponsible way." 

*The Biospherians will be the first 
people who will look at the world on a 
global scale," asserts Margret Au- 
gustine, president and chief executive 
officer of SBV, and a co-architect of 
Biosphere II. *But without the nerve 
system, they would never be able to 
monitor the Biosphere,” she says. 


he “nerve system” is a data and 
communications network em- 
bedded in the structure. More 
than 2,500 sensors measure tempera- 
ture, humidity, light, and other condi- 
tions. “In Los Angeles, you can’t go to 
a computer and ask, ‘What am I 
breathing? " says Alvarez-Romo, who 
directs the system. *Here you can." 
Computers analyzing the data auto- 


Biosphere II project consultant Dr. Tony 
Burgess, whose work at the U.S. Geolog- 
ical Survey's Desert Laboratory focuses 
on mapping desert vegetation, planned 
the desert biome. "| designed it to be the 
kind of place I'd want to live in to study 
deserts,” he says. Burgess also co-de- 
Signed the savanna biome, working with 
Dr. Peter Warshall, an ecological consul- 
tant at the University of Arizona's Office 
of Arid Land Studies. 

"What we needed was a desert that's 
very different from that around Tucson," 
says Burgess. Maintaining a dry region 
and a rain forest under the same roof 
wasn't feasible. So Biosphere II's desert 
is more humid than most; it resembles 
the coastal “fog desert" of Baja California. 

The desert will bloom in winter, pro- 
cessing carbon dioxide while the other 
biomes lie dormant. But some of its other 
roles, such as accumulating salts and 
carbonates, are not well understood. 

Deserts are said to be the least pro- 
ductive biomes, says Burgess. Yet one 
square meter of soil can have as many 
as 20 species of tiny annuals that pro- 
duce seeds every three or four years. 

While the desert appears relatively 
bare, the thorn-scrub forest, which acts 
as a transition zone between the desert 
and savanna, is a tangle of plants—in- 
cluding toxic and thorny varieties. Bur- 
gess calls it a "landscape of fear." 

Many plants, including the poisonous 
ones, were chosen for their possible val- 
ue to Biospherians. Among the approxi- 
mately 500 species are aloe vera, laven- 
der, and marjoram. Burgess and other 
project consultants are developing a vid- 
ео field guide that will help the Biospheri- 
ans identify the plants. 

"The best way to ensure we get all the 
niches filled is to put in multiple species," 
says Burgess, inspecting a boogum tree 
that looks like a giant upside-down car- 
rot. “I guarantee one will crowd out the 
others. What | want to learn is how the 
Soil evolves, which plants make it and 
which don't, and why."—D. S. 
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matically activate pumps, valves, and 
fans when they're needed. To maintain 
control, the system is programmed 
with reflexes—like the one that makes 
you pull your hand from a hot burner. 
For example, if the main cooling sys- 
tem fails, backup systems will turn on 
automatically, giving the Biospher- 
ians time to abort an unscheduled 
*greenhouse warming" experiment. 

The network is modeled after the 
human nerve system, says Alvarez- 
Romo. Its "backbone" consists of two 
large cables that carry a variety of da- 
ta, including video signals. That en- 
ables the Biospherians to plug cam- 
corders into outlets that are scattered 
throughout the structure, and send 
pictures to the outside world. "They'll 
be the most interesting home movies 
ever made," says Alvarez-Romo. The 
Biospherians will also communicate 
via computers, phones, and radios. 

The largest computers are hidden 
in the Biosphere's substructure, a 
maze of pipes and ducts. The base- 
ment also houses 60 algal scrubbers, 
tanks in which ocean water passes 
over more than 30 species of algae 
growing on screens. If the computer 
network is the Biosphere's nerve sys- 
tem, these are its kidneys. 

The algae feed on nutrients in the 
water, keeping it clean for the coral 
and other animals living on and 
around the ocean's tiny reef. “Much of 
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A diver emerges from the 25-foot-deep =m The rocky cliff behind him is the reason skittish mouse deer didn’t 


[Earth's] ocean is quite desolate,” ex- 
plains Abigail Alling, SBV's director of 
marine ecological systems. “It’s this 
large mass of water where most of the 
nutrients are removed. We've had to 
simulate the vast expanse of ocean 
with our nutrient removal system.” 

The Biospherians will clean the 
screens regularly. “It’s just like cut- 
ting your grass,” says Chris Luckett, a 
marine biologist at the Smithsonian 
Institution’s Marine Systems Labora- 
tory, where the scrubbers were invent- 
ed. The lab’s director, Dr. Walter Adey, 
designed the Biosphere’s ocean and 
marsh. 


n addition to the nerve system 

and kidneys, the Biosphere has a 

pair of "lungs"—huge chambers 
that expand or contract as the volume 
of air in the Biosphere changes. Air 
heated during the day expands. If it 
had nowhere to go, it would build up 
enough pressure to blow out glass 
panes. 

The lungs, connected to the Bio- 
sphere by 150-foot-long trachealike 
tubes, together hold 1.5 million cubic 
feet of air. Covered by a geodesic dome 
for weather protection, each lung has 
a huge metal plate attached to the 
walls by a rubber membrane. The pres- 
sure exerted by the plate ensures that 
if there is a breach in the Biosphere's 
seal, air will only flow outward. 


токе the final list of animal inhabitants. 


Sealing a structure that holds seven 
million cubic feet of air is no easy task. 
Glass is placed directly on the space 
frame—designed by a disciple of R. 
Buckminster Fuller, the inventor of 
the geodesic dome—and sealed with 
silicone. A stainless-steel liner in the 
foundation wraps over the sides to 
form a sill, and the glass will be sealed 
to the sill. Covering the steel liner is a 
concrete one, inlaid with tiny chan- 
nels that can be used to find air leaks. 

The goal is to make Biosphere II so 
airtight that it exchanges all of its air 
only once during its planned 100-year 
lifetime—a turnover rate of just one 
percent per year. (A normal well- 
sealed office building exchanges all of 
its air several times a day.) “This is 
the tightest building that’s ever been 
devised,” says Dr. Roy L. Walford, a 
professor of pathology at the Univer- 
sity of California, Los Angeles, and 
SBV's chief of medical operations. 

Modern structures with low air 
turnover rates are already prone to 
“sick building syndrome," caused by 
the accumulation of harmful gases 
given off by varnishes, plastics, fab- 
rics, and other materials. Biosphere's 
designers are selecting furnishings 
carefully, but Walford says toxic in- 
juries are his biggest worry, because 
they may be difficult to detect. 

The other medical risks, says Wal- 
ford, are trauma and infection. The 


entire Biosphere will have a warm, 
humid environment—including a “fog 
desert." The atmosphere is also likely 
to have more carbon dioxide than 
Biosphere I. "That's an ideal environ- 
ment for bacteria," says Walford, who 
will almost certainly be chosen as a 
Biospherian. He will have at his dis- 
posal a complete clinical laboratory, a 
pharmacy, an X-ray machine, and an 
operating room for minor surgery. 

Walford won't exactly be roughing 
it in his new surroundings. Like his 
fellow Biospherians, he'll have his 
own apartment—with a loft bedroom, 
study/sitting room, and bathroom. 
He'll be able to use a library, observa- 
tory, and gym. He can even enjoy mov- 
ies (but not buttered popcorn), coffee 
(once a week, if all goes well), and ly- 
ing on the beach (which won't produce 
a sunburn, because tanning rays can’t 
penetrate the glass). 


iosphere may seem like an 

overgrown "smart" house, but 

Biospherians say they don't feel 
as though they're under house arrest. 
Linda Leigh, a Biospherian candidate 
who is SBV's director of terrestrial 
ecosystems, spent three weeks inside 
a test module 300 times smaller than 
Biosphere II. “It was surprisingly un- 
confining,” she reports. “You can move 
in three dimensions, climbing up into 
the space frame." 

Marine ecologist Alling, also a Bio- 
spherian candidate, spent five days in 
the module. “It was an eye opener to 
be in a small space like that," she 
says, "knowing that my breath and 
the water I drink are returned to me." 


The Biospherians will start a typi- 
cal day with a meeting to discuss the 
tasks at hand. In the morning, they'll 
garden in the agriculture biome. They 
will devote afternoons to scientific re- 
search, making observations on key 
species in the wilderness biomes. 

Tourists who visit the ranch will be 
able to observe the Biosphere from 
viewing notches, and they'll watch 
ocean life through underwater win- 
dows. To some visitors, the Biosphere 
may look like an elaborately land- 
scaped zoo, but tours of the ranch's 
smaller greenhouses and biome mod- 
els should help convey a sense of what 
life on the inside is like. 

Approximately 3,800 species of 
plants and animals will inhabit Bio- 
sphere II, says Kathleen Dyhr, SBV's 
director of information systems. In 
the intensive agriculture biome, crops 
were chosen for their nutritional val- 
ve, yields, resistance to pests and dis- 
eases, and hardiness in semi-tropical 
conditions. Scientists at the Univer- 
sity of Arizona's Environmental Re- 
search Laboratory studied hundreds 
of candidates, but if the crops they 
chose don't do well, the Biospherians 
can plant other species that are frozen 
in Biosphere IT's tissue laboratory. 

SBV researchers also studied do- 
mestic animals for several years be- 
fore making their selections, picking 
animals that would thrive on the 
crops they planned to grow. African 


pygmy goats will provide milk, and · 


chickens (crossbred from equatorial 

jungle fowl and Japanese silky chick- 

ens) and pigs will provide some meat, 

although tilapia fish will be a more 
important source of 
protein. 

6 Species inhabiting 
the terrestrial biomes 
were also chosen for 
their value to humans. 
Dyhr says 85 percent of 
the rain forest plants 
can produce food, med- 
icine, orother products. 

“I patterned the rain 
forest on my studies of 
the way in which the 
Indians of the Amazon 
use the forest," says 
biome captain Prance. 
“I tried to create some- 
thing that is useful to 
the Biospherians, be- 
cause one of the things 

[C ] 


Vietnamese pot-bellied pigs 
will provide an occasional 
pork chop. Sales of midget 
baby pigs financed SBV’s ani- 
mal research. 


Physician and gerontologist Roy Walford 


Dr. Roy L. Walford created a computer 
program that matches a diet plan to the 
schedules of more than 50 different crops 
grown in Biosphere II. Walford, SBV's 
medical consultant, expects the intensive 
agriculture biome to provide about 2,500 
calories a day for each Biospherian. 
“They'll probably have two years of the 
best diet in the world,” he says. 

The Biospherians also hope to harvest 
foods from the wilderness biomes. Dr. 
Ghillean Prance, who planned the rain 
forest, anticipates it could yield a bowl of 
fruit every day. The ocean—home to oys- 
ters, mussels, crabs, snails, and giant 
clams—may produce a meal a week. 

Studies of Biospherian nutrition could 
help scientists plan for the dietary needs 
of future astronauts and space travelers. 
In fact, a high-nutrition low-calorie diet 
advocated by Walford seems ideal for 
them: It not only minimizes food require- 
ments, but may maximize life expectancy. 

The high/low diet, as Walford calls it in 
his books, The 120-Year Diet and The 
Retardation of Aging and Disease by 
Dietary Restriction (coauthored by 
Richard Weindruch), is based on experi- 
ments that indicate a reduction in caloric 
intake can prolong the lives of laboratory 
animals. “In 1935 Dr. Clive McCay at 
Cornell University first demonstrated that 
if rats from the time of weaning were fed 
a calorically restricted but healthful diet 
supplemented with vitamins and miner- 
als, they would live remarkably longer 
than normally fed rats,” Walford wrote in 
The 120-Year Diet. “The maximum life 
spans of McCay's restricted rats reached 
out to 1,800 days—equivalent to 150 to 
180 human years." 

Walford and other researchers have 
confirmed McCay's findings, and Walford 
says mounting evidence indicates that 
human life can also be extended by di- 
etary means. “I think it's an evolutionary 
adaptive phenomenon whereby the ani- 
mal, when faced with food shortages, 
redirects energy from growth and repro- 
duction into cell repair,” he says.—D. S. 
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HAT IT'S LIKE TO WATCH A WESTERN 
WITH SANSUI'S NEW SURROUND SOUND AV RECEIVER. 


You won't just watch movies, you'll experience them. That's because the engineers 
at Sansui have made Dolby Pro-Logic™ Surround Sound an integral part of their new 
RZ-9500AV receiver. The RZ-9500AV separates the soundtrack into five distinct 
channels to create sound so real, so astonishingly lifelike, you'll swear you're part of 
the action. In fact, when the movie's over, don't be surprised if you find hoofprints 


in your carpet. The Sansui RZ-9500AV receiver. Sight and sound made better. 
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ENGINEERED TO 
FIT YOUR LIFE. 
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ТЕШ AGE = 
COMES HOME 


Digital. To most of us, the word 


is synonymous with computers. 


But our televisions, stereos, and 


«ar radios are quickly becoming 


«onversant in the language of 


ones and zeros. In this 14-page 4 


special report, we identify the 
digital circuitry that turns our 


living rooms into concert hall: 
makes our television sets intelli- 
gent enough to help us decide 


what to wat nd more. 
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hen President 

Bush quipped 

in a speech 
that *By the year 2000 all 
Americans must be able to 
set the clocks on their VCRs," 
the implication was that we're 
a nation of electronic illiter- 
ates. But for those who re- 
side in homes where “12:00” 
flashes endlessly, the difficul- 
ty of programming a VCR is 
no joke. 

Even choosing a program to 
watch on the spot isn't easy. 
With 60 percent of the coun- 
try's viewers linked to cable 
TV, the typical household now 
pulls in 40 or 50 channels. Fi- 
ber-optic trunks planned for 
the '90s might add another 
100 channels, bewildering con- 
sumers who are already suf- 
fering from a condition that 
some industry experts call 
“channelization.” 

TV program guides aren’t 
much help. Program listings 
have taken on the look of 
an office spread sheet, and 
bleary-eyed viewers discover 
that the numbers in regional 
guides often bear only passing 
resemblance to the channel 
configuration in their local 
system. 

Aware that the video ex- 
plosion is overwhelming con- 
sumers, TV and VCR makers 
are working on models that 
will help viewers cope with 
the glut of programs. Nicholas 
Negroponte, director of the 
Media Laboratory at the 
Massachusetts Institute of Technology, predicts that 
future televisions will “do some of the watching for you.” 
They'll scan TV listings, “learn” your tastes, select pro- 
grams you'd be interested in, and keep track of what you 
actually watch. 

How will the idiot box get so smart? It will require 
nothing less than an electronic brain transplant—giving 
TVs some of the digital processing capabilities now found 
in personal computers. “Televisions and computers will 
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Too many channels 
and too little time? 
Future TVs will do 
some of the watdhing 
for you. 


By MICHAEL ANTONOFF 


come together in the next 
generation of TV sets,” says 
Dr. Hiroyuki Mizuno, execu- 
tive vice president in charge 
of research and development. 
for Matsushita Electric In- 
dustrial Co., Ltd., the Japa- 
nese electronics giant that 
sells products under such 
brand names as Panasonic. 

Microprocessors in TVs al- 
ready enhance picture quali- 
ty. That's why owners of late- 
model sets rarely need to fid- 
dle with color hues and other 
adjustments. But tomorrow's 
sets will be equipped with ad- 
ditional processors and mem- 
ory chips that will help view- 
ers “manage” their TV-watch- 
ing time. 

“Very shortly TVs are going 
to have more processing pow- 
er than the microprocessor 
did when it first came out,” 
declares Dr. Ernest Kent, di- 
rector of the Information Sci- 
ences Research Sector at Phil- 
ips Laboratories in Briarcliff 
Manor, N.Y. “This year’s or 
next year’s sets would be able 
to run BASIC if you put it in 
there.” 

Scientists working on ex- 
perimental systems hope that 
computer-generated displays 
and automated functions will 
improve television’s “human 
interface"—in other words, 
make TVs easier to use. These 
TVs won't have remote-con- 
trol units that look like ex- 
pensive calculators. 

Matsushita is already test- 
ing a voice recognition interface that would allow you to 
change the channel on a TV, or program a VCR, by speak- 
ing into a wireless microphone. Owners could operate a 
television with *not many. words," Mizuno says, because 
commands like “up” could be paired with “channel” or 
“volume.” As for a VCR, Mizuno expects you'd merely 
have to announce the channel, day, and time, and say 
“make record” to have the machine do your bidding. Voice- 
controlled TVs are still too expensive for a mass consumer 
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market, he says, but it may be only a matter of a few years 
before such technology migrates from laboratory to living 
room. 

Another "user-friendly" interface (TV and computer 
manufacturers even use the same jargon now) under de- 
velopment in the laboratory features on-screen graphics 
resembling Apple Computer's Macintosh icons (see photo). 
You move the icons around on the screen using a penlike 
infrared pointer. To record a program, you might move the 
hand icon to an on-screen TV listing, “grab” the listing, 
and slide it over to the VCR icon. That's just one of the 
entertainment and home environment controls that Frox, 
Inc., a start-up company in Sunnyvale, Calif., has in mind 
for its yet-to-be announced command system. The TV- 
computer hybrid would also watch for commercials and 
skip them when taping shows. It would catalog and play 
CDs, displaying the cover art and liner notes on the TV 
Screen. And it might even monitor electronic data bases 
for items of interest to the owner. 

Frox's president, Austin Vanchieri, says that smart TV 
is an ingenious way to manipulate everything electronic in 
the home. "Today we rely on the microprocessor between 
our ears to find our CDs, locate the misplaced TV sche- 
dule, and go through the exhaustive list of cable stations. 
Smart TV is the way to access that world," he says. 

The Frox box connected to a TV set would contain a 
Sparc processor or its equivalent, and four to eight mega- 
bytes of memory, making it as powerful as a Sun Micro- 
systems work station. Vanchieri doesn't expect to launch 
the system before July 1991. Priced at around $10,000, it 
won't have a mass appeal. 


that combines the friendliness of a traditional TV 

set with the control and retrieval options of a com- 
puter. At least one company is already selling television 
sets that claim "artificial intelligence." 

Four models in JVC's 1990 line of color televisions, rang- 
ing in size from 27 to 35 inches, monitor household view- 
ing habits. When you turn on one of these sets, an on- 
screen display lists the three channels most frequently 
watched during the day (4 a.m. to 6 p.m.) and evening 
(6 p.m. to 4 a.m.). The two largest sets display pictures 
from those channels in three windows, so you can decide 
in a glance which of your favorites is the fairest of all (see 
photo). Al Levene, JVC's national sales and marketing 
manager for color TVs, says the next generation of sets 
will break the viewing day into smaller time periods. 

Prices for JVC's sets range from $950 to more than 
$2,000. The TVs also automatically set the volume for day 
and evening viewing according to the average levels they 
have measured. 

These sets are heuristic, or self-educating. They 
constantly update their on-screen menus to reflect 
the latest data on channel usage. Some viewers 
find that disorienting. Also, individual family 
members with radically different viewing habits 
aren't served by a TV set that has no way of know- 
ing who is watching. 

Ideally, a television would be able to keep track of in- 
dividual viewers’ program preferences, as well as their 
favorite channels. An intelligent TV would know what 
toppings its couch potatoes crave, and would season the 
menu accordingly. 

How will you tell your TV about your tastes? "If you like 
what you're watching, you'll be able to press one button on 
the remote, and the TV will record the show the next time 
it's on," says Dr. Mark Rochkind, president of Philips Lab- 
oratories. You might even program the TV to sound an 
alarm five minutes before the show begins, he says. If the 


F rox is hardly alone in its pursuit of an ultimate box 


reminder went unheeded, the TV would proceed to record 
the program. 

Rochkind envisions an even smarter set that would 
compare program descriptions with a viewer’s profile. You 
could instruct the set to tell you about any programs with 
a 70 percent match, for example. “Profiles might change,” 
explains Rochkind. “Today I might be interested in sports 
or only in baseball. The key thing is how consumers are 
going to express their preferences so that agents in the 
system can operate in their behalf.” 

Creating a viewer profile for a computer inside your TV 
isn't easy. “The computer has to get to know you,” says 
Andrew B. Lippman, associate director of MIT’s Media 
Laboratory, “and it's real hard to distill somebody down to 
fourteen or fifteen words." 


AUTOMATIC VCR PROGRAMMING 


Television and VCR manufacturers agree that as few as one 
in five people are able to press the appropriate sequence of 
buttons to tape a show when they're not home. Most of the 
nation's more than 63 million VCR-equipped households use 
their machines for one function: playing prerecorded tapes. 

In an NBC survey, two-thirds of 125 VCR operators asked 
to program their machines to record "Late Night with David 
Letterman" either gave up or screwed up. 

Help is on the way—in the form of a hand-held device called 
VCR Plus+ that could make programming your VCR as simple 
as dialing a phone number. Instead of using the VCR's timer to 
tape a program, you punch in a four- to seven-digit number on 
the telephonelike key pad. VCR Plus+ has its own clock, 
memory, and LED display. When it's show time, the infrared 
device turns on the VCR, selects the channel, and records the 
program. When the program is over, it turns off the VCR. Made 
by Gemstar Development Corp. of Monterey Park, Calif., the $60 
gadget contains a 14-event timer. 

Users consult the TV listings of cooperating newspapers or 
magazines for program codes. The New York Times, Los 
Angeles Times, San Francisco Chronicle, and certain regional 
editions of TV Guide, among others, plan to add the VCR Plus+ 
numbers to their listings. There is no subscription charge. 

According to Louise J. Wannier, vice president of marketing 
and business development for Gemstar, VCR Plus+ will be intro- 
duced in time for Christmas in major cities and available nation- 
ally in 1991. “It’s a one-step solution to programming your VCR,” 
she says. 

VCR Plus+ works with most VCRs and cable TV boxes, but 
users must first configure the device to their systems. Though 

VCR Plus+ calculates how much tape you'll need for 
the next 24 hours, it's up to you to insert a cassette 
with enough space.—M. A. 
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Characterizing a TV program is less difficult. A commit- 
tee of engineers representing consumer electronics manu- 
facturers, cable operators, and broadcasters is attempting 
to forge a technical standard for transmitting information 
about program schedules and possibly even subject mat- 
ter. Once a standard has been adopted, manufacturers 
will be able to build televisions and VCRs capable of de- 
coding the information. 

The Engineering Committee for Program Identification 
is considering a number of methods for transmitting 
electronic program guides. Currently, most television 
viewers get program schedules from a printed guide or 
a dedicated cable channel. Both are difficult to read. 
Walter Ciciora, a member of the industry committee and 
vice president of technology at American Television and 
Communications (ATC) in Stamford, Conn., a Time War- 
ner subsidiary that owns cable systems, says that video 
guides “take too long to scroll to the part of the guide 
covering the time of interest. When the guide finally gets 
there, the text goes by too fast to read." Video guides 
contain even less detail than printed guides, Ciciora com- 
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plains. “It’s simply inadequate to decide what to watch.” 

Ciciora favors creating what he calls “mood guides,” 
categorizing programs under headings such as romance 
and adventure. You'd select a mood, then choose from a 
list of programs generated on the screen. 

A similar proposal is to identify shows by categories, 
such as sports, comedy, and news. A viewer could push a 
button to select all the comedy on at the present time, for 


example. 
S program guides. Since 1986, viewers who receive 
programming through their own satellite dishes 
have had access to a subscription service called Super- 
Guide (see photo). Based in Shelby, N.C., SuperGuide en- 
ables people to tune in a show not by satellite and trans- 
ponder but by program title. To watch a movie on Show- 
time West, you don't have to tune in the pay channel's 
satellite feed to the western United States. Instead, you 
simply punch in the movie selection using SuperGuide's 
six-button remote control. You can also call up a brief text. 
description of the film. 

According to Peter Hallenbeck, Super- 
Guide's chief design engineer, the system au- 
tomatically updates the listings each morn- 
ing, storing up to 12 days of schedules for 60 
channels. That amounts to about 1.8 mega- 

bytes of raw data, but SuperGuide uses a 


everal companies are already developing electronic 
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compression scheme that squeezes the in- 
formation into a box with 256 kilobytes of 
memory. 

Proponents of SuperGuide want to ex- 
tend the service to cable systems, tra 
mitting the data to sophisticated receivers 
that would replace the cable boxes now 
used in subscribers’ homes. Hallenbeck 
suggests that cable viewers would be wil- 
ling to pay an additional $36 a year for the 
convenience of SuperGuide. 

Hallenbeck claims that SuperGuide has 
a patent on “a downloadable guide and 
viewer interface,” but a competing company, 


InSight Telecast of Palo Alto, Calif., claims to hold a 
patent for using an on-screen program guide to control 
any storage device such as a VCR. It's unclear at this 
point who, if anyone, owns the technology. 

InSight was expected to announce this September an 
agreement with PBS to use part of the vertical blanking 
interval (VBI) in the signal of PBS member stations to 
carry an encoded program guide for all channels. Sand- 
wiched between picture frames, the VBI is already used 
by networks to signal affiliates and for closed captioning 
for the deaf. 

According to Bob Burroughs, manager for Panasonic 
Technologies, in Secaucus, N.J., and chairman of the En- 
gineering Committee for Program Identification, a portion 
of the VBI is likely to be chosen to carry program-guide 
data. Burroughs says that the data could be in the form 
of ASCII text, a digital standard used in the computer 
world. 

In West Germany, some VCRs already take cues from 
program information that broadcasters deliver via a par- 
ticular VBI line in television transmissions. Burroughs 
explains that if a German soccer fan wanted to record a 
match starting at noon, but the match was delayed, the 
VCR wouldn't start recording until it detected the sports 
program's unique code in the VBI. 

Developing a similar standard in the United States will 
be a “two- to five-year process," says ATC's Walter Ciciora. 
Michael Faber, president and chief executive officer of 
InSight Telecast, estimates that it will be at least a year 
before his service reaches subscribers. Consumers will 
need a VCR adapter, which will cost about $100, to use 
InSight. Eventually, special decoders could be built into 
TV sets, VCRs, and cable boxes. 


addition to PBS, they include: TV Host/TV Listing, 
a cable guide publisher, to provide electronic list- 
ings; Sumitomo Corp., a Japanese trading company, to 
establish a consortium of InSight-licensed VCR manufac- 


р nSight has lined up some powerful partners. In 


ABC з 


turers; and Spelling Entertainment, to provide capital 
and marketing. 

In a demonstration at InSight's offices in Palo Alto, 
Calif., Faber showed how consumers will be able to select 
programs to view or tape by subject and title rather than 
by channel (see photo). You move a highlight bar over the 
program title to make a selection. A link command lets 
you specify five consecutive episodes of a soap opera, for 
example. The InSight guide will be updated daily and 
cover eight days. It's possible that the guide will even 
include local theater and entertainment listings. 

InSight's system puts a code on each recorded program 
so that users will be able to archive and retrieve tapes 
without having to scan them. The system also automat- 
ically generates an on-screen table of contents for each 
tape. People frustrated by their inability to find shows 
quickly in their burgeoning tape libraries will appreciate 
this automation. 

An InSight-equipped VCR also nullifies President 
Bush's goal for the year 2000. When the VCR downloads 
data in the VBI signal, it can reset its own timer. 
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You won't let the big ones get away if you 
use your IQ—the super slim IQ Zoom 700. 

This incredibly compact camera offers a 
full range of automatic features that are simple 
to operate. So you can reel in all the photos 
you want with just the push of a button. 

The power zoom lens, first introduced by Pentax, lets you choose any 
focal length between 35mm and 70mm. And the macro setting lets you 
hook even the tiniest guppy. 

The IQ Zoom 700 has many other special features that make picture- — , 
taking fun, and easy. Built-in auto-flash, backlight compensation, daylight 
sync and slow shutter-speed sync assure beautifully exposed photos from 

sunrise to sunset. 

This user-friendly camera even 
has such unconventional creative 
features as a multi-exposure 
mode, and the self-timer lets you 
catch yourself with your catch, 


twice, with only one setting. 

When you use your IQ you'll fall for 
picture-taking hook, line and sinker. And 
that's no fish story! 


PENTAX 
IQZoom 700 


© 1990 PENTAX CORP. 


тоот lens. 


7. backlight compensation and 70mm 
ge" 


Caught with a Wooly Bua 


Slow shutter speed syne. Anchor your shot with focus lock. All pictures taken with the IQ Zoom 700 and Kodak Ektar film. 


COMES 


THE DIGITAL AGE 


HOME 


TRICKS AND TREATS FOR 


ith my eyes 

closed, I’m sud- 

denly whisked 
away to the Roxy Theater, a 
trendy rock-and-roll hot spot 
in Los Angeles. Don Henley is 
singing to the pulse of elec- 
tronic keyboards. Then it’s on 
to New York’s Village Gate, 
listening to Stephan Grap- 
pelli's romantic violin fill the 
basement jazz club. Next, a 
European concert hall; then a 
Tokyo disco. An exhausting 
tour? Not at all. 

The beauty of this musical 
sojourn is that I never actu- 
ally went anywhere. Instead, 
my ears were tricked by the 
effects created with a clever 
hi-fi gadget called a digital 
sound-field processor. Such a 
device, whether it’s built into 
equipment or added to your au- 
dio system, sonically changes 
the apparent size and acoustic 
characteristics of any listen- 
ing room. 

Your favorite recordings 
sound as though they were 
made in a small club, outdoor 
stadium, concert hall, opera 
house, or more than a dozen 
other locations. Processors viv- 
idly create the sensation of a 
live performance. With the 
processor switched off, the 
demonstration compact discs 
I heard, played through the 
same high-quality audio sys- 
tem, sounded downright bland 
by comparison. 

“It’s not the subtle differ- 
ence most people expect,” says 
Yamaha Electronics Corp.’s sales representative Ray 
Miller, as he presses buttons to demonstrate the 
company’s new DSP-A700 sound processor. “You can get 
spoiled on this stuff very quickly.” 

Technically, this “stuff” is one application of a tech- 
nology known as digital signal processing (DSP). In its 
broadest definition, DSP refers to any process in which 
electrical currents are manipulated or simply monitored 
by a computer, whether the purpose is searching for oil in 
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YOUR EARS 


cessors can make your 
listening room seem 
like a concert hall or 
shrink it to a jazz dub. 
By CHRISTOPHER O'MALLEY 


the Pacific or applying the 
antilock brakes in a Porsche. 
In audio it means not only 
special effects but a new way 
to control the sound of music. 

Digital signal processors 
—special integrated circuits 
designed for sound manipula- 
tion—convert ordinary analog 
signals into digital informa- 
tion. They then change those 
data to eliminate noise and 
create special effects such as 
the acoustics of a concert hall 
(see box). 

Companies such as Yama- 
ha, Philips, and Pioneer use 
the latest DSP technology in 
their sound-field, or “ambi- 
ence,” processors. These re- 
ceiver-size components are 
add-ons for existing audio 
systems, or they come with 
built-in power amplifiers to 
create an expanded multi- 
channel sound system. There 
are also ambience processors 
for your car. 

Typically, the processors 
have a minimum of a dozen 
preset effects. These are de- 
rived from acoustical measure- 
ments taken at locations such 
as Anaheim Stadium in Cali- 
fornia or from generic concert- 
hall environments. 

Using these sound mea- 
surements as a data base, the 
processors direct and delay 
audio signals to front and 
rear (or side) audio-system 
speakers. The music sounds 
as if it is bouncing off the 
walls, floors, and ceilings. 
Whether a nightclub or a church is being simulated, the 
music seems to be reverberating through space, reaching 
you in stages, as it does in a live performance, rather than 
all at once. Does the church being simulated seem too 
large? Some processors enable you to adjust certain pa- 
rameters to customize the effects to your taste. 

Often, the processors pair their digital dexterity with 
surround-sound decoding capabilities (for Dolby Surround 
or the more sophisticated Pro-Logic sound tracks on 
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Sound-field processors are built into Pioneer's SP-91D (top), Yamaho's A700, and Philip’s AV1001 
preamplifier, which can be paired with its AV 1002, a two-to-six-channel amplifier (not shown). 


videos), so you also can have movie-theater acoustics 
when watching a tape or laser disc [“You’re in the Action 
With Surround Sound," Sept. '86]. Surround-sound in- 
formation encoded on film audio tracks can add spec- 
tacular audio effects, such as a train traveling from the 
front to the rear of a theater or your listening room. 

Such acoustical acrobatics don't come inexpensively. 
Besides the sound-field processor, which costs $700 to 
$1,000, you'll need an audio system that can power 
at least two extra speakers for the rear channels. If 
you want the ultimate listening experience, you'll 
need to add two side channels and a middle 
speaker in front; these extra speakers can be 
inexpensive ($75 to $125 each). You may need an 
extra amplifier for the add-on speakers. 

The total cost of building a sound-field system 
from scratch is frequently $2,000 to $3,000, but it's 
a safe long-term investment: The interconnections 
between analog and digital components are standard, 
so you can always change individual—defective or out- 
dated— pieces later. And, unlike some multi-speaker sys- 
tems of the past, particularly quadraphonic sound, DSP 
will work with any prerecorded material. 

Tronically, the wide-open sound of DSP equipment could 
prove most popular in the smallest listening environment: 
the automobile. For millions of commuters the car is their 
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primary music room. And it's an en- 
vironment that sorely needs an acous- 
tical face lift. “The car is a really hor- 
rible place for music, and that's what 
makes it so ripe for the enhance- 
ments of DSP,” says Keith Marshall, a 
consultant to the Eclipse division of 
Fujitsu Ten in Torrance, Calif. *DSP 
opens up a spacious new sound field 
inside this little compartment." 

One advantage with most new car- 
audio systems, despite their poor 
acoustic surroundings, is that they're 
equipped with four or more speakers: 
They're essentially prewired for DSP 
effects. 

Both Technics and Fujitsu Ten offer 
ambience processors for cars. Eclipse's 
EQS-1000 processor requires a small 
center speaker behind the rear-view 
mirror or in the instrument panel. 
The price for this spacious sound is 
about $1,200. 

Whether used in your car or living 
room, the new processors offer great- 
er control of music. *People tend to 
associate digital audio with CDs, but 
digital audio is really all about DSP,” 
says Ken Pohlmann, a professor of 
music engineering at the University 
of Miami and an expert on digitally 
enhanced audio. “It’s about preserv- 
ing the quality of sound and doing 
things with music that were un- 
thought-of with analog systems." 


hile CD and now DAT 
machines (see “Finally! 
DAT for Your Home,” this 


issue) use digital audio information, 
they do little processing or manip- 
ulation of the data beyond some ba- 
sic noise filtering and digital-to-ana- 
log conversion. They are just signal 


sources for sophisticated DSP chips in other components 
that can enhance music with uncanny realism. 
Sony, for example, integrates DSP into more traditional 
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Panasonic's SY-DS1 adds surround sound to stereo TVs. 


CREATING CONCERT HALLS N YOUR HOME WITH DIGITAL SIGNAL PROCESSING 


ILLUSTRATIONS BY JANA BRENNING 


The key to making recorded music sound as though you're hearing it 
live in a concert hall, rather than from the CD player that sits in your 
living room, is recreating the acoustics of the performance setting. 
By simulating the way sound waves move through space—whether 
at Dodger Stadium or St. Patrick's Cathedral—a home audio system 
using digital signal processing and four or more speakers can make 
music played in even a small room (or car) sound uncannily like the 
real thing. 

Ata live performance you hear music in three stages: direct sound, 
early reflections, and late reflections, or reverberations (see diagram 
above), Direct sound goes straight from the musicians or singers to 
your ears. Next, the early sound reflections come bouncing off the 
stage and nearby walls and floors. Finally, the late sound reflections 
echo off distant walls and ceilings, often bouncing off several walls 
before they reach you. Although often separated by mere millisec- 
onds, these distinct stages are the auditory hallmarks of live music. 

Ordinarily, a conventional audio system provides direct sound, los- 
ing the resonance and all-around-you sound of a live performance. 
But sound-field processors recreate the acoustics of various musical 
environments with digital-signal-processing chips that are pro- 
grammed to delay portions of the music signals momentarily and di- 
rect them to the appropriate speakers. Typically, a concert-hall effect 
provides a rich mixture of direct and reflected sounds; a church set- 
ting emphasizes strong, slow reverberations; an open-air-stadium ef- 


fect is largely direct sound with some early reflections but few late ones. 

In an audio setup using a sound-field processor (below), music is 
usually sent to the processor as analog signals from a CD player, 
tape machine, or another source. The processor’s analog-to-digital 
converter circuit then changes these voltages into digital data, a 
string of binary numbers (zeros and ones). Once converted, the 
audio signals travel to the heart of the unit, the digital-signal proc- 
essor, or DSP. In some cases this initial conversion can be elimin- 
ated. Some CD players can transmit music as digital data over 
special cables, and some DSP-equipped components have digital- 
input ports to receive it. 

The DSP chip, drawing on instructions you've programmed with 
the front-panel keys or a remote control and data stored in its per- 
manent memory, calculates how and when the digital signals are to 
be distributed to achieve the desired effect. RAM chips provide the 
temporary electronic storage space needed for this work. 

The signals, still in digital form, are routed next to digital filters that 
purge unwanted frequencies and extraneous noise. The binary data 
then enter digital-to-analog converters that translate each channel of 
digital information back into analog voltages. These analog signals 
go to multiple-channel amplifiers and the loudspeakers. Usually 
there are at least five speakers: a center channel plus left and right 
front and rear channels. 

Music signals from a video source, disc or tape, are often handled 
with a mix of analog and digital processing techniques. Typically, a 
special IC processes the Dolby signals from these sources in analog 
form, but routes a portion of them to the DSP that performs the 
calculations for delaying signals to the rear speakers.—C. О. 


D/A CONVERTERS (4) 


audio components, like receivers and preamplifiers. In 
addition to a handful of sound-field modes and Dolby de- 
coding, the company’s TA-E1000ESD preamplifier serves 
as the audio-video controller for your system and lets you 
digitally change equalization, compression, expansion, re- 
verberation, and delay times of audio signals. 

Sony’s preamp and STR-D2010 receiver not only work 
on conventional analog audio signals, but also on digital 
signals sent directly from CD players or DATs equipped 
with digital outputs (coaxial or fiber-optic connections). 
That keeps audio signals in digital form as they travel up 
and down the audio chain, and is the key to a cleaner, 
more malleable sound. 


s with virtually any computer-controlled process, 
the chips are only part of the DSP story. It’s the 
instructions programmed into the permanent 
memory of digital components that harness the raw 
number-crunching muscle of DSP circuits. For example, 
the key differences between one ambience processor and 
another are not so much in the design of their DSP chips 
but in the programs that control the accuracy and number 
of acoustical simulations. 
“The software that’s written for these digital systems 
is the real arbiter of quality,” asserts David Birch-Jones, 
marketing manager for Philips audio products. “Just 


being digital doesn’t necessarily buy you very much.” 

Audiophiles will appreciate the precise controls and 
nearly limitless flexibility of digital receivers, pream- 
plifiers, and equalizers. And to most casual listeners, who 
tend to care little about intricacies such as dynamic-range 
compression or frequency response, the big appeal of DSP 
is its capacity for bringing a live performance—or at least 
a believable recreation of one—into the living room. 

But DSP has more in its future. Audio engineers are 
working on ways to balance the often conflicting demands 
for more programmability and less complexity in the next 
generation of DSP-equipped products. More programma- 
bility will mean the ability to mate your audio environ- 
ment and the type of music you're listening to more close- 
ly. Less complexity means the equipment will do much of 
that for you automatically—perhaps by sonically measur- 
ing the listening room before setting its controls. 

Prices are still high, but there are encouraging signs. 
DSP technology already exists in Sony's $450 Discman 
D555 portable CD player, for example. And Panasonic 
offers a small self-contained DSP unit called the SY-DS1 
for $250 that sits atop a TV and produces modest sur- 
round-sound or concert-hall effects without additional 
speakers or amplifiers. As DSP continues to garner a 
larger share of mind and market, this kind of carry-over 
into more mainstream equipment should quicken. 
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This is what C@ ) sounds like. 
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This is what C@ ) looks like. 


C6» is the symbol for the new Sound Retrieval 
System that lets you experience true 3-D sound from 
two ordinary loudspeakers. Read that last sentence 


again. You probably still won't believe it. But it is real. 


In fact, «€» won the Grand Award for Audio Tech- 
nology in the "Best of What's New", Popular Science, 
December, 1989. 

Until now the quest for life-like 3-D sound has 
involved ever more sophisticated, complicated and 
expensive arrays of hardware. 

Until now. Because the engineers at Hughes 
Aircraft Company began asking some new questions 
about sound itself. Instead of concentrating on 
hardware, they analyzed the way the ear processes 
sound. They discovered that the subtle restoration of 
certain frequencies in recorded audio can duplicate the 
way your ears locate sound. Ah ha! 

Then they fiddled around with their new techno- 
logy until they not only perfected it, they made it 
affordable for commercial applications. 

To experience the uncanny realism of this new 
kind of sound is . . . well, uncanny. You can get up and 
walk around the room and the sound image doesn't 
change. You don't have to stay in the "sweet spot" 
created by delay arrays and surround-type matrices. 


And you won't find the "hot spots" you get with multi- 


ple speaker arrays. Will «@ replace all those speakers? 
Len Feldman, in the September 1989 issue of Radio 
Electronics wrote, "The demonstration was so dramatic 
and effective that people couldn't help but look for 
additional hidden speakers." 

So forget expensive surround-type speaker 
matrices. You don't need to buy a roomful of speakers 
and sacrifice a lot of square feet of living space to house 
them. All you need is Ф). 

We'll bet you're still skeptical, and will be until you 
actually hear «€» for yourself. Which you can, today, 
on Sony TV sets. Imagine that. You can buy a Sony TV 
with built-in sound that will make you want to throw 
rocks at your stereo system. Several other major 
electronics companies are poised to announce‘ @) 
on their products. 

So, when you do look for your new audio system, 


look for «€». 


Subsidiary of 
GM Hughes Electronics 


For more information, contact Hughes Microelectronic Systems Division, Audio Product Line, PO. Box 7000, Rancho Santa Margarita, CA 92688. (Ө is a trademark of Hughes Aircraft Company. © 1990 
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possessions or organize your collectibles. Create vacation or business trip itineraries, along with a list of 


things to pack. Keep a journal of your ideas. Even organize your tools for home projects! The 


possibilities are endless—but whatever the pem Ramage task, the 1000 REs DeskMate? Home 
/ you. And because the Tandy 1000 RL is 


of popular business, home education 


Organizer software handles the details for \ 


PC-compatible, you can also use thousands 


and entertainment programs. Ready-to-run systems start at under $750* So bring home the easiest-to-use 


personal computer ever . . . from America’s leader in PC compatibles. 


CREATING NEW STANDARDS: SUCCESS GUARANTEED! Radie Shack 
The Tandy 1000 RL personal computer has 24 DeskMate and DeskMate Home A MER IC fi ву 


Organizer applications built in. All are specially designed to пеше thet youcan үөү 
use them. If you need help, our personnel have been specially trained, our stores have 
a new phone help system and we've organized area tutoring sessions. You can even TECHNOLOG У 
equip your RL with a modem for help on the PC-Link online service. Come in today! We 


guarantee success. NOBODY COMPARES! STORE " 


*Tandy 1000 RL (25-1450) with monochrome monitor. Complete color systems start at less than $900. Price applies at participating Radio Shack stores and dealers. 


FINALLY! DAT FOR 


isitors to a Man- 

hattan audio show- 

room this summer 
enjoyed an Independence 
Day-like celebration. Yet all 
the hoopla—balloons, pen- 
nants, T-shirts, buttons, and 
other treats for shoppers— 
took place on June 22, not 
July 4. 

Billed as DAT Day at some 
27 stores around the country, 
the event starred a digital 
audio tape recorder, Sony's 
DTC-75ES. The $950 machine 
became the first full-feature 
model for the consumer mar- 
ket in this country. 

DAT recorders can make 
exact copies of compact discs 
or prerecorded DATs. For this 
reason, U.S. record companies 
and others threatened to sue 
tape-deck manufacturers in- 
troducing the machines here. 
They wanted to prevent un- 
limited duplication of copy- 
righted music—copies of cop- 
ies. The threat worked for four 
years. 

But last year hi-fi equip- 
ment firms and record com- 
panies devised a solution to 
the stalemate: Put an elec- 
tronic circuit in DAT record- 
ers that prevents making a 
tape copy from another copy 
[“Get Ready for DATs,” Nov. 
'89]. This circuit doesn't re- 
Strict you from making an un- 
limited number of first-gen- 
eration copies from a CD or 
other source. 

Sony's DAT entry, along 
with a decision by Japan's trade organization not to dis- 
courage exports, prompted other companies to introduce 
machines. By Christmas it's likely most recorder manu- 
facturers will offer DAT decks. Still, one legal hitch re- 
mains: Music publishers aren't satisfied with the anti- 
copy solution. They've filed a class-action lawsuit against 
Sony, and at some point a court injunction could block all 
DAT recorder imports. Sony, as it did successfully against 
a lawsuit by movie producers to block videotaping of mov- 
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At last, they^ve ar- 

rived. Digital audio 

tape machines that 

outperform the best 
audio cassette players. 


By LEN FELDMAN 


ies, is fighting the DAT suit. 

Meanwhile, I recently test- 
ed four of the earliest DAT ar- 
rivals in my audio lab, com- 
paring features, playing tapes 
made with one recorder on 
other DAT decks, and making 
both analog and digital cop- 
ies. In addition, I ran through 
a series of tests to see if it is 
possible to defeat the anti- 
copy feature built into the ma- 
chines. Besides Sony's deck, 
the Technics SV-DA10, the 
JVC XD-Z1010, and the De- 
non DTR-2000G arrived for 
the comparisons. 

Each deck contains the ser- 
ial copy management system 
(SCMS). This anti-copy cir- 
cuit allows you to make a dig- 
ital-to-digital copy of a com- 
pact disc (dubbing all the on- 
off binary data representing 
music on a CD onto a DAT). 
To make such recordings, your. 
CD player must have a digital 
output jack in addition to the 
normal left and right channel 
analog outputs. When the 
SCMS circuit detects digital 
codes coming from a copy- 
righted source, it adds a spe- 
cial digital code to the DAT in 
your machine. If another DAT 
recorder detects this code dur- 
ing an attempt to duplicate the 
first tape, further recording 
is blocked. In this way, SCMS 
prevents you from passing 
along a DAT to a friend, who 
is then able to make another 
perfect digital copy and pass 
it along to another friend, who 
makes another copy, and so on. 

Itested the SCMS anti-copy feature by first recording a 
compact disc from a Technics SL-PS70 CD player to the 
Sony DTC-75ES DAT machine. The Technics player has 
digital output jacks for both a standard shielded hi-fi ca- 
ble and an optical-fiber cable. The optical link ensures 
more-accurate interference-free transmission of digital 
data, especially over long distances, so I used this cable to 
send signals from the CD player to the DAT recorder. 


POPULAR SCIENCE NOVEMBER 1990 | 73 


When the 68-minute recording was 
finished, I rewound the tape and 
popped it into Denon's DTR-2000G 
recorder. Then I connected the Denon 
machine back to the Sony, a setup for 
creating a second-generation digital- 
to-digital transfer. After pushing the 
play and record buttons, the level 
indicators on both machines began 
fluctuating. Digital data were reach- 
ing the Sony deck. Had the anti-copy 
system been defeated? 

When the recording process began, 
the message PROHIB—an abbreviation 
for prohibited—began flashing on the 
Sony display. The machine automat- 
ically switched into the pause mode, 
and neither the play nor the record 
buttons worked. No second-genera- 
tion digital transfer was possible, 
which is exactly how SCMS is sup- 
posed to work. When I tried to make 
a second-generation digital copy us- 
ing the Denon machine, it simply 
froze in the pause mode, without any 
“prohibited” or similar warning being 


displayed. 
5 imply you can only make one 
DAT copy of a CD in the dig- 
ital-to-digital format. That's not true. 
I set up the Sony DAT recorder as 
before and began making a second 
CD-to-DAT copy just to confirm it. 
You can make as many first-gener- 
ation digital-to-digital copies of digi- 
tal programs as you please. 

As these digital CD-to-DAT record- 
ings took place, a fluorescent panel on 
the Sony deck displayed the rate at 
which the music was sampled and 
converted into digital ones and zeros 
on CDs: 44.1 kilohertz. Audio-input levels needn't be 
adjusted for this type of recording because you're only 
transferring a stream of digital ones and zeros from one 
medium to another. 

But for the next series of recordings, copying a CD onto 
a DAT using analog outputs and inputs, the recording lev- 
els were important. For these, I connected the analog out- 
puts of my CD player to the left and right analog inputs of 
the DAT recorders. In this arrangement, the analog signal 
from a CD machine is converted into a digital format for 
DAT storage. 

With analog signal inputs you must be especially 
careful not to set input levels too high into DAT recorders. 
Even moderate over-recording causes much higher dis- 
tortion than found with conventional analog tape record- 
ers. That's because recording levels in a DAT machine are 
represented by digital numbers. Translated into the dec- 
imal numbering system, 65,536 is the highest signal am- 
plitude DAT recorders can handle. Greater signals are 
chopped off, and during playback the loudest music sec- 
tions will sound distorted. 

By simply making sure the level meters didn't go be- 
yond the *0," or maximum recording level mark, there 
was no problem making these analog-to-DAT recordings. 
Similarly, it was easy to make second-generation re- 
cordings of these DATs, because they originated from an 
analog, not a digital, output. For this type of recording 


ome descriptions of SCMS 
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DAT recorders from (top to bottom) Denon, Technics, Sony, and JVC bristle with features, 


you connect the digital output of one DAT machine to the 
digital input of the second DAT recorder. 

When I tried to a make a third-generation digital-to- 
digital tape from this recording, however, the SCMS 
circuit on each of the machines prevented recording. The 
reason: The output of the DAT playback deck was digital. 

Then I wondered if making successive generations of 
analog-to-analog copies of music would be blocked by the 
anti-copy system. So my last experiment involved simply 
transferring music from the analog outputs of one ma- 
chine to the analog inputs of the next DAT recorder. Then 
the process was repeated over and over, each time using 
the most recently made tape as the source. As with any 
analog signal processing, some degradation of quality was 
bound to occur with each recording. 

While carefully controlling recording levels, I found that 
it took four or five successive analog-to-analog recordings 
before I could audibly detect any increase in noise or dis- 
tortion. So even if your CD player lacks a digital output, 
you'll get a high-quality digital tape recording. The SCMS 
circuit didn’t interfere with these analog-to-analog copies. 


ompatibility between these machines is important 
if you want to play your tapes at another location 
—or in your car. During my tests I made at least 
one tape with each of the four recorders. Each of these 
tapes worked on all of the other machines. Furthermore, 
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all of the tapes worked well in my two-year-old factory- 
installed car DAT player too. 

DAT players from Alpine, Technics, and other compa- 
nies have been available for do-it-yourself car installa- 
tions for a few years. Because these machines cant re- 
cord, and only play back digital tapes, the recording in- 
dustry has never objected to them. But because few pre- 
recorded DATs have been available, car players haven't 
been popular. Now that home machines enable drivers to 
make their own tapes from CDs and other sources, you're 
likely to see more DAT players installed in automobiles. 
Tve found a car DAT player is preferable to a CD machine 
because it's much easier—and safer—to slip tapes into a 
slot while driving than opening CD boxes and handling 
discs by their edges. 


fter comparing these four DAT machines, I'm 

convinced the DAT format delivers sound quality 

equal to that of CDs. The differences between the 
decks are largely between the features and front-panel 
layout rather than the sound quality. The Sony and JVC 
control panels seemed to be the best, with the Technics 
not far behind. Denon's deck has too many number and 
control buttons behind a drop-down hinged panel, making 
access awkward. 

There were minute differences in sound quality from 
one machine to the next. But all the machines outper- 
formed the best analog cassette tape recorders I’ve ever 
tested or used. The differences in sound quality were 
heard mostly during low-level portions of music. Without 
extensive lab measurements, which time didn’t permit, 
it’s hard to say one machine delivers superior sound com- 
pared with another. 

When you make a DAT recording 
on these machines, the recorders au- 
tomatically add a start-ID code any 
time there is a short pause—typically 
three seconds—between musical se- 
lections. This digital code is recorded 
on a portion of the tape known as the 
sub-code area. The codes don't inter- 
fere with the audio, but let you quick- 
ly gain access to any selection you 
want on a tape that has many musi- 
cal selections. 

All the machines also let you man- 
ually add your own start-ID codes 
either during recording or playback. 
This is useful, for example, if later 
you want to find a point in the middle 
of a selection quickly, such as the be- 
ginning of a musical theme within a 
symphony. These start-ID codes work 
well with the fast-search feature in all 
the machines. 

The DAT recorders can also put 
data on tape sub-code areas so pro- 
gram numbers are displayed on the 
front panels. This is similar to the 
track-number displays that are found 
on CD players. You can also renum- 
ber selections on a tape, then simply 
punch in a program number on the 
front panel or the remote control sup- 
plied, and the tape quickly winds for- 
ward or backward to the beginning of 
the selection. 

It’s a fast process. After I recorded 
my first selection, a 68-minute CD, it 
took only 30 seconds to rewind the 


standards. 


heads. 


imports. 


music industry. 


27 U.S. markets. 


machines. 


TRACKING DAT 


1975—A digital-audio recorder, the pulse- 
code-modulation processor, which works 
with any VCR, is introduced. 

1983—Compact disc players become 
available, and 84 companies organize a 
conference to discuss digital audio tape 


1984—The DAT conference suggests 
two types of machines: one with sta- 
tionary record heads, one with spinning 


1985—Agreement is reached on both 
formats; designers conclude the rotary- 
head format is superior. 

1986—The first DAT recorders become 
available in Japan. The recording in- 
dustry in the United States seeks to bar 


1987—A federal bill to put a “notch” in 
copyrighted music that would switch off 
DAT decks is introduced. 

1988— Tests by the National Bureau of 
Standards finds notches degrade music. 
The legislation is dropped. 

1989—A meeting in Athens establish- 
es the SCMS anti-copy scheme, which 
is supported by manufacturers and the 


June 22, 1990—1t's DAT Day. Sony rolls 
out its latest generation DAT recorders in 


July 1990—Songwriter Sammy Cahn 
and music publishers file a lawsuit seek- 
ing to block Sony from selling its DAT 


Fall 1990—Other manufacturers, in- 
cluding Denon, JVC, and Technics, 
indicate their models will be available. 


tape. In contrast, rewinding one side of a standard analog 
cassette takes two to four minutes, depending on the tape 
deck used. High-speed rewinding and automatic location 
of your selections is rapid because a tiny two-hour DAT 
cassette holds only about 175 feet of tape. (Some 420 feet 
of tape is needed for 45 minutes of recording in an analog 
cassette.) 

To see how easily I could gain access to a selection near 
the end of the 68-minute recording, I tapped in program 
number 23 and pushed the play button on Sony’s DAT 
machine. The tape drive motor whirred rapidly, and the 
selection, some 63 minutes into the recorded tape, began 
playing only 35 seconds later. 

During recording or playback, the tape moves slowly 
—about 0.3 inch per second. Even though millions of data 
bits are being magnetically applied, the slow DAT speed is 
possible because of the way information is captured: Re- 
cording heads are mounted on a small drum spinning at 
2,000 rpm. The heads create successive diagonal side-by- 
side tracks at an effective tape-writing speed of many 
yards per second. 

Both the Sony DTC-75ES and Technics SV-DA10 have a 
special long-play recording mode. You can record up to 
four hours on a two-hour DAT cassette. In the long-play 
mode, however, the frequency response of the recording 
extends only to about 15 kilohertz. That’s because the 
tape is running at a slower speed, and the digital sam- 
pling rate is reduced to 32 kilohertz. (All the DAT ma- 
chines typically record and play back frequencies from 20 
hertz to 20 kilohertz in their standard mode.) 

There's also an interesting feature on all four DAT ma- 
chines called digital fade-in and fade-out. This lets you 
gradually reduce the music at the end 
of a selection, just as radio disc jock- 
eys do, and then make the next selec- 
tion gradually fade in. 


he transport controls on all of 

the machines are similar to 

those on CD players. There are 
fast-forward and reverse buttons, and 
program-skip buttons that advance 
the tape to the beginning of the next 
selection or the start of the one 
playing currently. When the record 
button is pressed, the tape transport 
goes into the pause mode, enabling 
you to start the recording at a precise 
cue point. 

The display panels help simplify re- 
cording by showing you the re- 
cording and playback levels, selec- 
tion numbers, and different select- 
able modes of time (time into the 
current selection, remaining time left 
on the tape, and elapsed time from 
starting the tape). 

The list prices of the new DAT ma- 
chines are below $1,000. That's a lot 
for a tape recorder, considering that 
analog tape decks cost much less. 
Still, Гуе seen analog cassette decks 
that cost a bit more than this that 
don't deliver the noise-free, undis- 
torted sound and convenient oper- 
ation of these DAT recorders. As the 
DAT format gains wider acceptance, 
the prices for the machines and blank 
and prerecorded tapes will be com- 
ing down. 
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THE DIGITAL AGE 


COMES HOME 


WITS DIGI 


hile digital 

techniques 

have changed 
the quality of sound we’ve 
come to expect from musi- 
cal recordings, AM and FM 
radio haven’t changed much 
in decades. In rural areas, 
signals are weak, noisy, and 
sometimes completely blocked 
by mountainous terrain. In 
the city, signals reflected by 
buildings reach a receiver 
split seconds apart, causing 
multi-path distortion. 

Radio is a technological back- 
water—relying on standards 
that date back as far as 1920. 
But two emerging digital 
technologies will finally bring 
radio into the digital age. 

The first, called digital au- 
dio broadcasting (DAB), will 
give new FM receivers CD- 
quality sound. At least three 
companies have submitted 
proposals for digital broad- 
casting systems to the FCC, 
and three other companies 
are starting to deliver digital 
audio to homes via cable-TV 
lines. 

The second change in radio 
is called Radio Data Service. 
Conventional FM broadcast- 
ers add a digital stream of 
data to the normal program- 
ming. Radios equipped to re- 
ceive this signal can identify 
stations, display sports scores, 
and even interrupt cassettes 
to announce emergency traf- 
fic reports. 

Although FM radio has 
been considered the ultimate in broadcast sound, its 
analog frequency response of 30 to 15,000 hertz and dy- 
namic range (the difference between the loudest and 
softest sounds) of 70 decibels pale when compared with 
the 20 to 20,000 hertz and 90-decibel rating of CDs. 
Digital systems such as CDs work by sampling music 
44,100 times a second and assigning two 16-digit strings 
of ones and zeros (one for each stereo channel) to the 
sound level at each instant. The problem is that the 


ILLUSTRATION BY CARY HENRIE 


FM RADIO 


Digital broad- 
casting will make 
your car radio 
sound as good as 
your CD player. 


By MARK FLEISCHMANN 


amount of information cre- 
ated each second—over a mil- 
lion pieces of data—simply 
won't fit within an FM sta- 
tion's slot in the radio spec- 
trum, where space is already 
in short supply. 

The Eureka Digital Audio 
Broadcasting Project—a con- 
sortium of the European 
Broadcasting Union, various 
research labs, and consumer 
electronics companies in West 
Germany, France, Britain, 
and the Netherlands—solved 
the problem using a tech- 
nique called masking pattern 
universal sub-band integrat- 
ed coding and multiplexing. 
MUSICAM, as it's known, 
works on the premise that we 
cannot hear two similar fre- 
quencies together if one is 
much louder than the other. 
The MUSICAM system ana- 
lyzes the data, removing the 
sounds our ears would nor- 
mally ignore. The result is a 
huge increase in efficiency— 
so much so that if a compact 
disc used MUSICAM cir- 
cuitry, it would hold up to 
seven times more music. 

To avoid the echoes and 
signal losses associated with 
terrestrial broadcasting, the 
digital signals are split into 
pieces, which are coded and 
sent in separate time slots 
over multiple carriers—a 
technique called coded or- 
thogonal frequency division 
multiplexing. As the trans- 
missions are received, the 
pieces are reassembled in the correct order. 

The European consortium has already demonstrated 
that these techniques can provide CD-quality sound to 
low-cost receivers—at home or on the road—using a 
simple omnidirectional antenna. Additional tests have 
been successfully completed in Japan and Canada. 

In what would be the first American test of the system, 
Strother Communications of Hammond, La., has applied 
to the FCC to construct digital broadcast stations in 
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Sansui's $500 RI-9200RDS is the first car radio that can display text information broadcast by stations using the digital Radio Data Service. 


THE HOUSE SITTER THAT 
DOESN'T NEED A KEY 


Use the keyboard to set 
emergency phone numbers, high 
and low temperatures, listen-in 
time and more 


ALERT/CANCEL key 
cancels automatic dial-out, 
allows you to answer phone 


WHAT IS key lets you 
listen to function 
settings and dial-out 
numbers 


“This is 555-3210. Alert condition is OK. Temperature 

is 65°. Electricity is on. Sound level is OK." Monitoring 

your home from work or a vacation spot is made easy 

vn the Heath/Zenith House Sitter Security Monitor/ 
ialer. 


Monitors Your Home 

When you call, the House Sitter will report on the AC 
electric power, the room temperature — comparing it 
with high and low limits you've already set, loud noises 
such as burglar alarms and fire alarms , the unit's own 
battery backup condition, and an additional alert condi- 
tion. You can even listen to the sounds in the room 
using the built in microphone. 


(©1990, Heath Company 
‘Subsidiary of Bull Data Systems, Inc. 
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Use the keyboard to 
ask for information 


SET key allows you 
to change previous 
settings 


SENSOR ONIOFF key 


chooses the functions 
to report 


ONLY 


$149.95 


Dials Out In Alert Conditions 

Set the unit to call out to your office, neighbors' and rela- 
tives' to announce any alert conditions that are outside 
preset limits. Up to four numbers can be programmed. 


Order Toll Free 1-800-253-0570 

The SD-6230 House Sitter is yours for only $149.95*. To 
order, call toll-free 1-800-253-0570. VISA, MasterCard, 
American Express or your Heath Revolving Charge card 
accepted. Use order code 601-041 . 


Heath 


Benton Harbor, MI 


Additional for shipping and handling. Add 4% sales tax for MI deliveries, add 6% sales tax for CA deliveries 


See our full line of electronic products for 
the home in the Heathkit catalog — call 
1-800-44-HEATH for your FREE copy. 


Boston and Washington, D.C. The experimental system 
will broadcast 14 audio channels locally on the UHF band. 
The FCC is also considering applications from two com- 
panies, Satellite CD Radio of Washington, D.C., and Radio 
Satellite Corp. of Pasadena, Calif., that want to target 
DAB at mobile listeners via satellite (see illustration 
opposite). 

Satellite CD Radio intends to launch two satellites that 
will carry digital audio for nationwide reception. Pro- 
gramming will be uplinked to the satellites on the 30- 
gigahertz band from a site in Montrose, Colo. 

While the system is designed for national coverage, 
hills and valleys could still create problems for some re- 
ceivers. In those areas, the company intends to build 
“repeater” stations, which will receive the signal from the 
satellite and rebroadcast it locally. 

The system is designed to broadcast up to 66 channels 
of CD-caliber digital audio to radios costing about $200. 
Future auto receivers will use a quad-spatial diversity 
antenna—essentially a four-part antenna with electronics 
that would zero in on the strongest signal found. Weaker 
signals, from the other three antennas, could be combined 
with the first to strengthen reception. 

In a similar approach, Radio Satellite Corp. is negoti- 
ating to lease satellite capacity from the American Mo- 
bile Satellite Corp. in Washington, D.C., which plans to 
launch its first satellite in 1993. At least 10 digital audio 
channels would be supplied to the satellite by a 3.5-meter 
Earth station, then beamed to car radios that would cost 
about $100 more than conventional receivers. 

The 10 channels are “variable-rate,” says Radio Satel- 
lite president Gary Noreen. While one full-size channel 
can supply CD-quality sound, others can be subdivided 
into smaller channels, but with a loss in audio quality. 


Why would Noreen want to do that? “I can get sixteen 
talk channels in one CD-level channel,” he says. Noreen 
also expects to use channels for such things as alpha- 
numeric and voice paging, navigation, and data on sports, 
stocks, weather, and emergencies. 


deliver digital audio. Three companies are trying 
another approach: digital music services via ca- 
ble-TV networks. 

Digital Cable Radio, a service offered by General In- 
strument Corp.’s Jerrold Communications division in Hat- 
boro, Pa., has conducted tests in three California, Penn- 
sylvania, and Florida communities—and plans to expand 
the service to 26 other cities this year. Digital Planet, a 
subsidiary of Digital Radio Labs in Carson, Calif., started 
service this summer to three California municipalities, ` 
including Los Angeles and San Diego. And International 
Cablecasting Technologies in Beverly Hills, Calif., is set to 
start its Digital Music Express in six cities, including 
Chicago, Las Vegas, and Seattle. 

To receive one of the new services, you split the cable 
feed, sending one set of signals to your video gear as usual 
and the other set to a receiver supplied by the digital- 
cable company through the local cable system operator. 
The receiver converts the digital cable signals into analog 
for playing through your stereo system. 

The number of channels—and charges—depends on the 
cable company servicing your home. At present, costs 
range from $7 to $12 a month for 8 to 30 channels of CD- 
quality sound. 

“Our intention is to cable-ize audio," says Dave Del- 
beccaro, vice president of Jerrold Communications. With- 
in three years Jerrold plans to expand its service to 250 


D igital broadcasting schemes aren’t the only way to 
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channels—including channels for foreign languages, 
simulcasts of cable-TV channels (such as MTV), radio 
super-stations, and “pay per listen" concerts. 


o matter how successful it becomes, cable radio 
М will never reach mobile listeners—an estimated 

40 percent of the market, according to Arbitron's 
audience measurements. America's car-radio listeners 
don't have digital music yet, but a few already have a dig- 
ital Radio Data Service (RDS) that provides text informa- 
tion along with conventional FM audio. 

RDS is an additional signal FM broadcasters “piggy- 
back" on the standard FM signal. The subcarrier contains 
digital data—in a 1,200-baud stream—that can be decod- 
ed and displayed by an RDS radio. 

The current RDS standard is based on work done by a 
joint Swedish-British project that began in 1981 and be- 
came operational in 1987. The Swedes were interested in 
developing a nationwide paging system using FM radio 
carriers; the British Broadcasting Corp. wanted to tie 
together its radio channels, which are flung all over the 
spectrum. With RDS, a listener could drive from London 
to Scotland without losing BBC1—the receiver would au- 
tomatically change to the correct frequency as the car 
passed from one transmitter to the next. 

Now being tried in Chicago (WYTZ), Los Angeles 
(KOST), and New York (WHTZ), the RDS system can 
send up to 30 different kinds of information. Those now 
available include: 

*Alternate frequency—locks in super-stations to allow 
uninterrupted reception of a station that goes out on sev- 
eral frequencies in several areas. 

*Clock time and date—tells the time and date, even 
changing to daylight-saving time when appropriate. 

*Program service—displays the station's call letters. 


pM 
DIGITAL SIGNALS 
‘SENT TO SATELLITE 
IN GEOSTATION- 
ARY ORBIT 


FIBER-OPTIC 
GROUND LINK CAR- 
RIES DIGITAL AUDIO 
BROADCAST SIG- 
NALS FROM RADIO. 
STATION 


SATELLITE BROADCASTS SIGNALS 
TO DIGITAL AUDIO BROADCAST- 
EQUIPPED HOME AND CAR RADIOS 


Program type—displays the station’s format (rock, 
jazz, classical), helping users find other stations with the 
same format. 

«Program type 31—an emergency warning system that 
turns on the receiver to deliver urgent messages. 

*Radio text—scrolls text messages across the display, 
such as information about weather and sports. 

*Traffic announcement—can stop a cassette ог CD in 
mid-play and switch to a traffic station to announce road 
conditions, raising the volume if necessary. 

As RDS becomes more widespread, receiver makers and 
broadcasters can exploit more of its capabilities. For ex- 
ample, future radio-cassette decks could automatically re- 
cord certain programs for you—somewhat like a VCR. 

While RDS and digital audio via cable are in use now, it 
might be some time before digital audio broadcasts are 
available. Like high-definition television, digital audio re- 
quires a totally new receiving and transmission system, 
and the FCC has just begun to study the technology. 

Satellite-based systems are on hold at least until 1992 
—when the World Administrative Radio Conference in 
Spain is expected to assign about 20 new frequencies to 
the United States for radio satellite service. That might 
seem like a starting point, but the National Association of 
Broadcasters is concerned about satellite radio's economic 
impact on the 12,000 community broadcasters who cur- 
rently provide local news, sports, and weather. 

Future land-based digital systems face obstacles too, 
such as limited spectrum. And even if all the technical 
and economic problems are worked out, the Recording 
Industry Association of America—representing recording 
artists—might oppose digital broadcasts for the same 
reasons it fought digital audio tape recorders. 

How long before digital radio hits the airwaves? For 
now, America must just stay tuned. 
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saves you the hassles of in-dash or trunk mounting. STORE" 


eventeen years ago when 
OPEC slapped an oil em- 
bargo on the United States 
—and triggered a giant 
rise in the cost of keeping 
our homes comfortable 
—a lot of research and de- 
velopment programs were 
moved to a lot of front burners. Within 
a decade the efficiency of furnaces, 
heat pumps, air conditioners, and wa- 
ter heaters had increased dramatical- 
ly. We also learned to seal up our 
homes to save energy—which some- 
times led to unhealthy indoor air. 
Now new research on home-energy 
systems has progressed to even more 
efficient lab models and prototypes. 
These may fundamentally change the 
way we heat and power our homes, 
heat water, and clean up indoor air in 
the '90s and beyond. 


In early 1988, spurred by a grant 
from the Gas Research Institute, the 
Kohler Co. in Kohler, Wis., began de- 
veloping a new cogeneration system 
for home use. 

Cogenerators crank out electricity 
and, in addition, make use of the in- 
evitable byproduct: heat. They are 
common in large commercial build- 
ings and industry. And two “baby co- 
generators," small enough for home 
use, appeared in POPULAR SCIENCE in 
October 1986. 

Kohler's new machine is notewor- 
thy for a couple of reasons: The com- 
pany has marketing muscle because 
it is a major force in the home back- 
up-generator market. And Kohler's 
new microprocessor-based control sys- 
tem promises both simplicity and effi- 
ciency. The five-kilowatt machine is 
designed to provide heat, hot water, 
and most of the electricity for a 2,000- 
square-foot house. 

Kohler engineers started with a 
three-cylinder nine-horsepower inter- 
nal-combustion engine that can burn 
either natural gas or propane and 
coupled it to a five-kilowatt alternator 
designed for the project. Coolant from 
the engine is routed through a heat 
exchanger in the exhaust stack to re- 
cover some of that heat; then it goes 
to a heat exchanger in a tank of water 
where the heat is released. Heat for 
hot water, space heat, and a pool or 
spa can be drawn from the tank. Its 
size can range from 40 to 200 gallons, 
depending on the house's needs. 

When the home doesn't need all of 
the heat, the coolant goes to an out- 
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The indoor components of Kohler's five-kilowatt 
cogenerator fit in a case that’s a little longer and 
squatter than a home freezer. 


DRAWINGS BY JANA BRENNING 


door fan coil where the heat is dumped. 
If the house needs more heat than the 
coolant can provide, electricity from 
the cogenerator can power electric 
heaters in the water tank. 

The new microprocessor-based con- 
trol system will sense the total electri- 
cal demand of the house and switch 
circuits individually from the cogener- 
ator to the utility. The goal: to maxi- 
mize the load on the cogenerator 
without overloading it; maximum 
load equals maximum efficiency. This 
arrangement also provides another 
benefit: In a power outage, the cir- 
cuits can be shut down according to a 
programmed priority. Thus you can 
choose which appliances will operate. 

Tests show the overall efficiency of 
the prototype when operating at full 
capacity to be 86.9 percent. Total heat 
available is 59,900 Btu per hour. 

The economics of cogeneration look 
best where natural gas or propane is 
cheap and electricity is high. In late 
1989, natural-gas prices ranged from 
$4.69 to $7.21 per million Btu (about 
1,000 cubic feet). At the lowest price, 
the Kohler cogenerator could produce 
electricity for about 2.5 cents per 
kilowatt-hour if all the heat were 
used, the company claims, or about 
six cents if all the heat were dumped. 
At the highest gas price the electrici- 
ty would cost about four cents per 
kilowatt-hour if the heat were used 
and 10 cents if it were dumped. 

Of course the capital cost of the co- 
generator also must be considered. A 
prototype that's been running in a 
Maryland test house since January 
1989 cost more than $10,000. But 
Kohler's goal is a production cost of 
$5,000. Twelve preproduction models 
are to be installed in houses in 1991. 
Barring trouble, the units are to be on 
the market in 1992.—V. E. Gilmore 


After years of speculation and much 
research by many agencies, one natu- 
ral-gas engine-driven heat pump is 
now in field tests: By year's end, 10 
three-ton units will be in homes. 

A joint effort of the Gas Research 
Institute, Battelle Laboratories, York 
International Corp., Briggs & Stratton 
Co., and Honeywell, the heat pump is 
the first to use a small five-hp long- 
life reciprocating engine similar in de- 
sign to much larger marine and con- 
struction-equipment engines. “We 
have combined a lot of well-estab- 
lished engineering in a new applica- 
tion,” says Chuck French, manager, 
residential space conditioning at GRI. 


The gas 


ENGINE 
RADIATOR 
[> FILL-TUBE FOR 


Lf ENGINE COOLANT 
Bava AND RECUPERATOR 


heat pump above runs about 4,000 hours a year—equal to a car traveling more 


than 100,000 miles—but only needs one change of ой, ой and cir filters, and spark plugs annually, 


The heat pump needs only half the 
gas used by a conventional furnace, or 
75 percent of what a high-efficiency 
furnace would burn. And there's an 
unseen saving: Rather than burning 
fuel remotely to produce electricity, 
gas heat pumps burn the fuel on site, 
avoiding generation and transmission 
losses. Gas heat pumps also can cut 
summer peak electricity demands. 

In a related development, GRI is 
sponsoring field tests of a Japanese 
light-commercial-size five-ton gas-en- 
gine-driven heat pump made by Aisin 
Seiki, a member of the Toyota group. 

“There are Japanese gas heat pumps 
for residential use,” says Gary Nowa- 
kowski, manager, heat pumps at GRI. 
“But they were made for 20,000 hours 
of life.” The U.S. model is built to last 
40,000 operating hours at least. “In 
Japan, the climate is more moderate, 
and a heat pump only has to run 
20,000 hours for a minimum ten-year 
life,” explains Nowakowski. 

Essentially, heat pumps are air con- 
ditioners that can run backward: By 
reversing the flow of refrigerant in 
winter, they take heat from outside 
air and deliver it to your house, the 
opposite of what they do in summer. 
In this way, the new heat pump is like 
any electric one, comprising a stan- 
dard refrigerant loop. But then the 
gas device gets interesting. 

“With a second loop, for engine cool- 


ant, we recover engine heat to help 
heat the house,” says Nowakowski. In 
the heating mode (illustration above), 
the coolant, which already contains 
heat from the engine, travels to the 
recuperator, an exhaust-gas heat ex- 
changer, where it picks up more heat 
from the exhaust. It continues through 
the auxiliary gas heater, gaining more 
heat if the house needs it. Then it 
goes to an indoor heat exchanger, 
where it gives up heat to warm the 
house. In the cooling mode, this heat 
is dumped at an outside radiator. 

“Recovering engine-exhaust heat 
gives the unit a higher capacity,” or 
the ability to run at lower tempera- 
tures before using supplementary 
heat, says Nowakowski. Electric heat 
pumps need extra heat at around 30 
degrees F, but the gas heat pump can 
meet heating demands until the out- 
side temperature drops to about 15 
degrees F, he explains. 

“Another advantage of a gas engine 
is its inherent ability to match the 
heating or cooling load, which reduces 
operating costs,” says Nowakowski. 
“This engine can continuously vary 
speed from 1,200 to 3,000 rpm. Below 
that, the unit cycles on and off to 
meet demand, but it cycles at a lower 
speed, so efficiency losses are less 
[than with a single-speed unit]. Above 
the highest speed, auxiliary heat 
comes from the gas heater in the out- 
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door unit, which is less costly to run 
than the electric-resistance heaters 
used to supplement electric heat 
pumps," Nowakowski explains. 

Low emissions was a goal from the 
start, notes Tom Klausing, gas heat 
pump manager of Battelle. “To achieve 
low nitrous oxide emissions and 
maintain efficiency, the combustion 
chamber is configured to promote a 
fast burn with lean air-fuel ratios." 

The gas heat pump's predicted 
yearly average coefficient of perfor- 
mance, a figure based on the ratio of 
energy that comes out to what goes 
in, is 1.2 to 1.5. This estimate has 
been supported by the six test units 
that have been installed so far. Field 
tests will continue for a year and a 
half. In the future, the gas heat pump 
could be used to drive a generator to 
satisfy its own electric power require- 
ments (mainly for fans), enabling it to 
operate in a power outage. 

GRI says the cost of the gas heat 
pumps will be competitive with high- 
efficiency electric heat pumps avail- 
able today. When will we see them? 
Maybe 1993.—Mariette DiChristina 


GASLIGHT MAKES 
ELECTRICITY 


What's a gas flame good for? The obvi- 
ous answer is heating things such as 
food, water, homes, and myriad indus- 
trial processes. A second product of 
gas combustion is plain to see, but 
usually overlooked: light. Once used 
to illuminate entire cities, gaslight (of 
a special sort) has now been put to 
work generating electricity. 

It's being used in a new cogenera- 
tion process developed by a San Diego 
quantum chemist who doggedly pur- 
sued his theoretical conviction that 
both the heat and the light energy re- 
leased from burning gas could be put 
to use. The researcher, Dr. Mark 
Goldstein, calls his patented combus- 
tion method thermophotovoltaics 
(TPV). And it is far from being a curi- 
ous discovery that will gather dust on 
a shelf. 

Work is well along on the first ap- 
plication of the exciting process, a 
highly efficient gas-fired water heater 
that also produces enough electricity 
to power its own burner blower, con- 
trol circuit, and igniting system, while 
charging a 12-volt storage battery 
used to start the burner. Because it's 
entirely self-powered, the installation 
cost is estimated to be about $300 
lower than what it costs to put in a 
comparable high-efficiency water 
heater that requires electrical connec- 
tions. The domestic appliance is being 
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developed by Rheem Manufacturing 
Co. in Chicago, which expects the unit 
to have an energy efficiency of 94 per- 
cent; 75 percent efficiency is typical of 
today’s better water heaters. 

The essential component of the new 
TPV heater is its burner. Shaped like 
an inverted test tube (see drawing), 
it’s made from a porous ceramic doped 
with rare-earth metal oxides—princi- 
pally a little-used one called ytter- 
bium, selected after a four-year 
search. “We found ytterbium oxide to 
be very well suited to silicon,” ex- 
plains Jeff LaBar, a development en- 
gineer at Goldstein’s company, Quan- 
tum Group. “When you thermally 
stimulate this material, its light- 
emission spectrum is almost the same 
as the light-absorption spectrum of 
silicon solar cells.” 

In use, a mixture of gas and air is 
fed by a blower into the hollow burner 
and forced by pressure through its 
porous walls to the outside. The gas 
combusts near the burner’s surface, 
where the resulting heat stimulates 
the doped ceramic to emit light that’s 
bright-white to the eye, but of a very 
narrow bandwidth (see graph)—pre- 
cisely the one that can be efficiently 
converted to electric current by low- 
cost photovoltaic cells. The light is tai- 
lor-made, as it were, for the job at 
hand. Light from the burner is then 
focused by a reflector onto a solar ar- 


ray. A tubular shield made of heat-re- 
sistant glass lets the light out while 
retaining heat in order to keep the 
burner at an efficient light-emitting 
temperature. 

The new Rheem heater will be mar- 
keted first in California in 1992. That 
state was chosen for the rollout be- 
cause in 1993 it will adopt a strict 
limit on oxides of nitrogen (NOx) 
emissions from new heating devices. 
As it turns out, the TPV burner’s cat- 
alytic-combustion reaction greatly re- 
duces oxygen consumption compared 
with conventional gas burners; the re- 
sult is a much lower level of NOx 
and carbon monoxide in the appli- 
ance’s flue gases. 

Goldstein says further near-term 
uses for TPV could be in a home fur- 
nace that would power its own circu- 
lation blower, as well as in larger 
commercial boilers and water heaters. 
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The Quantum gas burner 
(below) fires a condensing- 
type water heater and effi- 
ciently emits “tailored” 
light that photovoltaically 
generates current to run its 
electrical components. The 
narrow-band light (graph 
above) is five times as 
bright as sunlight. 


THERMOSTAT 


HEAT EXCHANGER 


Give the gift of good health this 
holiday season...NordicTrack. 


Nordic Fitness Chair 


o 
Йй NordicTrack offers fitness machines for every lifestyle.* Э 
ә Sr 


Give the gift that will last 
a lifetime. 

Good health. There's no 
question about it. To enjoy life 
to the fullest, you need to keep 
your body, mind and spirit 
strong. And the best way to do 
that, is by establishing a 
regular fitness program. 

That's why the most 
meaningful gift you can give 
this year is the gift of fitness 
from NordicTrack. It’s the 
perfect gift for yourself or your 
loved ones. NordicTrack 
enables you to feel, look and 
be the best you can be. 


NordicTrack 


NordicTrack is a gift 
that keeps on giving. 

You'll see and feel the 
benefits of a NordicTrack 
exercise machine for years to 
come. 

Achieve better health 
through weight loss, reducing 
risk of heart disease, hyper- 
tension and osteoporosis. 
NordicTrack workouts also 
reduce stress, and lead to 
vital health and a general 
youthful feeling that come 
from a strong heart and total- 
body fitness. 


NordicPower 


Discover how 
NordicTrack can change 
your life forever. 


Nordicfrack: 
A CML Company 

Send for FREE VIDEO 

| & Brochure! 


1-800-328-5888, 


| 

| О Please send me a free brochure for: 

| (product name) 

| Э Аво а free video tape OVHS OBETA 

О Send me the free NordicTrack 

| "Fitness At Home" catalog. 

Name 

| Street 

| 9 State. Zip | 
Phone( — ) 

LL 1416 Jonathan Blvd; N., Chaska, MN55318 


*Our original NordicTrack® is considered the world's best aerobic exerciser. 
NordicRow TBX" gives you twice the workout of ordinary exercise machines. 
NordicPower" is a new strength trainer that helps you look, feel and be the best you can be. 


Nordic Fitness Chair" gives you a health club workout at home. 


He hints at a forthcoming generation 
of much higher-emitting materials 
that may yield high current output 
when paired with compatible photo- 
voltaic cells now under development. 
If successful, these new pairs of tuned 
light-emitting and absorbing materi- 
als could find uses in commercial and 
even utility-scale cogeneration plants. 
—Stuart F. Brown 


ANTI-POLLUTANT 
FILTER COATING 


A professor of chemistry at the 
University of Manitoba in Winnipeg 
is developing a plastic coating that, 
when applied to a fiberglass furnace 
filter, rids air passing through it of 
formaldehyde and some acidic gases. 
Dr. Hyman D. Gesser is perfecting a 
coating made of polyethylenimine 
(PED, a water-soluble polymer com- 
posed of three types of amines—de- 
rivatives of ammonia. These bind al- 
dehydes, so when formaldehyde gas 
comes in contact with the coating, the 
molecules are trapped. 

The coating was designed specifi- 
cally to target formaldehyde, which 
emanates from particleboard, fabrics, 
and urea-formaldehyde foam insula- 
tion. Unchecked, high levels of the 
gas can cause eye, nose, and throat ir- 
ritation, headaches, blurred vision, 
and even cancer. But the coating also 
was found to reduce the concentration 
of acidic gases—sulfur dioxide, hydro- 
gen sulfide, and nitrogen dioxide. 

In lab tests, 96 percent of the 
formaldehyde in concentrations of 2, 
5, and 10 parts per million was re- 
moved by the polymer. And 98 per- 
cent of the acidic gases tested in con- 
centrations of 75, 125, and 250 ppm 
were trapped. Early prototypes of the 
coating worked for only 10 days, 
though, because the polymer would 
solidify soon after application, and on- 
ly the molecules on the surface could 
react with the pollutants. So Gesser 
added glycerol to the PEI to plasticize 
it, keeping the coating soft longer. 
That enabled molecules beneath the 
surface to work their way upward 
where they could react with the pollu- 
tants. The addition of the glycerol in- 
creased the effective life of the coating 
to one month—about the normal life 
of a furnace filter. Gesser hopes to ex- 
tend the life to six months. 

Application is simple: You just 
spray the bluish liquid onto the filter, 
thoroughly coating both sides. Once it 
has dried to a sticky solid, the filter is 
ready for use. 

Testing is underway in two Winni- 
peg homes with urea-formaldehyde 
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Schematic (top) shows the route of pulverized coal and air through the combustion cycle in Avco’s coal 
burner. Pulses of fuel burn for '/ло second each second. Combustion stages are shown above. 


foam insulation. There, rather than 
exposing the coating to unusually 
high concentrations as done in the 
lab, the coating is being exposed to 
the pollutants at levels deemed typi- 
cal for a home (0.1 to 0.3 ppm, accord- 
ing to the Consumer Product Safety 
Commission).—David Peterkofsky 


COAL FURNACE 
FOR THE "90s 


If coal makes you think of soot, the 
Industrial Revolution, and the gloomy 
world of Charles Dickens, think 
again. Coal could become an impor- 
tant—and clean—home-heating fuel 
if Textron's Avco Research Laboratory 
in Everett, Mass., has its way. 
Working under a grant from the 
U.S. Department of Energy, a team of 
researchers at Avco has developed a 
coal-burning furnace with a heating 
capacity of 40,000 to 100,000 Btu an 
hour—about the output of typical res- 
idential oil- or gas-burning furnaces. 
But instead of producing the pollut- 
ing gases and particulates that made 
old coal burners museum pieces, the 
Avco unit emits low amounts of nitro- 
gen oxides (250 to 300 ppm) and little 


ash. The reasons: efficient burning, 
high-quality fuel, and an effective 
ash-collection system. 

At the heart of the Avco coal fur- 
nace is a pulse-combustion burner 
similar to that used in some highly ef- 
ficient gas furnaces and boilers. The 
prototype burns for ‘io second each 
second, says Dr. Petros Kotidis, one of 
the developers. The fuel used is pul- 
verized de-ashed lignite, a coal with. 
many polluting impurities removed. 
The powdered coal is delivered to the 
combustor with puffs of air from a 
small blower. Combustion takes place 
at a slight overpressure and occurs 
so quickly that there is almost no 
time for the formation of nitrogen ox- 
ides, says Kotidis. 

The low-ash-content coal produces 
only small amounts of particulates, 
Kotidis says, and most of these are fil- 
tered out in the ash-collection cham- 
ber. From a cold start the combustor 
uses gas, oil, or propane to reach the 
correct temperature for spontaneous 
combustion, but after approximately 
two to three minutes no support fuel 
is needed. 

One obstacle to widespread accep- 
tance of the coal burner remains: the 
infrastructure to deliver the dry, pul- 
verized coal.—Timothy O. Bakke 


"TUFOIL* 
SLIPPERIER 
THAN 
TEFLON*" 


| 
js "WHY BUY A NEW CAR 
WHEN YOU DON'T HAVE TO? 


You've seen the price of new 
cars...they go up every year! Cars get 
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and drive away. 


Your throttle will get silky 


smooth...acceleration will improve. 


One customer said his car "takes off 
like a scared rabbit!" 


Tufoil works wonders for all known 
engine oils. It's actually slipperier 
than Teflon (according to a famous 
U.S. Government laboratory). 


You'll get astonishingly fast starts on 
cold mornings with both diesels and 
gas engines. The Canadian govern- 
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lab. They showed faster cranking and 
significant fuel savings with Tufoil. 


What about additives that claim to be 
a one-time treatment that will last the 
life of an engine? Well, I've been fol- 
lowing the scientific literature on 
lubrication for a very long time. As 
far as I know, there isn't a shred of 
scientific evidence for such a claim. 
So don't believe it! 
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Stay in tune with gour car! 


Engines last longer with Tufoil. Our 
1976 476 T-Bird is now at 190,000 
miles and purring. 


A bunch of customers’ cars have now 
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never seen before walked into my of- 
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miles on a Tufoil engine?" He went on 
to rave about how well his engine has 
been running all these years. I 
couldn't get a word in edgewise. 
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over 1,000,000 miles on a diesel using 
Tufoil - WOW! 


A customer from Vermont added 10% 
Tufoil to his sticky mechanical trans- 
mission, called in and said he couldn't 
believe it..."Shifting is like slicing but- 
ter now!" he said. 


SAAB owners are writing letters 
praising Tufoil in their "NINES" 
magazine. They report spectacular 
improvements in their engines and 
transmissions! 


Don't forget! Tufoil is the result of 
over 15 years of research and develop- 
ment. The U.S. government has 
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Germany, England, France and 
Canada. 
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SERIOUS ABOUT THE 
WEATHER? NOW YOU CAN 
AFFORD A PERSONAL 
WEATHER STATION! 


The new WeatherPro weather station gives you 

the local weather at your fingertips, Easy to install 
and simple to operate, the WeatherPro includes a 
Weather computer, remote precision wind direc- 
tion vane, wind speed sensor, external temperature 
probe, mounting hardware and 40" of cable-all for 


Ev 89! 

*WIND SPEED *WIND GUST 
‘* TEMPERATURE *WIND CHILL 
*WIND DIRECTION *TIME 

* TEMPERATURE HILO| *AUTO SCAN 


*RAINFALL (OPTION, YEAR WARRANTY 
*14-DAY MONEY-BACK GUARANTEE 


DIGITAR WEATHERPRO 
WEATHER STATION: ONLY $ 189! 
ORDER TODAY:1-800-678-3669, Ps 
M-F7AM- ific Ti 
tyi 
Fax 12315232. 


DIGITAR’ 


3465 DIABLO AVE, HAYWARD, CA 94545 


Join the industry leader. Become a Distributor of our 
innovative steel framed homes. 


Distributors Wanted in Select Areas 


Tri-Steel makes it easy to get started with: 

* Low refundable * Advertising support 
investment programs e Construction assistance 

e Unrestricted territories ® Hands-on Construction. 

* No franchise fees training 

Substantial discounts • Training & support materials 

*No inventory required © Hundreds of floor plans 


The advantages of Tri-Steel Homes include: 

= Super energy efficient e Clearspan interior flexibility 
(R-30) insulation * High strength 

e Fire &termiteresistance e Low maintenance 

‘Fast, simple construction ^ e Affordability 

© 100+ m.p.h. wind resistance Custom design service 

р Seismic 4 earthquake rating * Over 80 standard models 


Call Paul Samuels today for FREE Info Packet: 


M 1-800-TRI-STEEL 


or (214)580-1200 Рах: 


ng 
EAGLE SUMMIT 


FORD ESCORT 


GEO PRIZM 


MAZDA PROTEGÉ 


Ford's 1991 Escort was 
with Japanese partner 


ord's new Escort is the latest small car to adopt the melt- 

ing pot technique of automotive engineering. Designed 

jointly with Japan's Mazda Motor Corp., it is manufac- 

tured in a Ford assembly plant in Wayne, Mich., that was 

designed by Mazda's engineers. While the styling of the 

exterior and interior are credited to Ford's Dearborn, 

Mich., design studio, the hybrid effort is mechanically a 

kissing cousin to Mazda's new Japan-built Protegé, sharing many 
chassis and drive-train components. 

This sort of multinational automobile is hardly new, of course, 

but this one is particularly significant: Prior to the release of the 


POPULAR SCIENCE NOVEMBER 1990 | 91 


new Escort, Ford was the lone holdout in building a more 
or less all-American low-cost compact car. Earlier this 
year Chrysler dropped its Omni/Horizon series in favor of 
several Mitsubishi models, including the new Eagle Sum- 
mit. Previously, Chevrolet had eschewed all-American pie, 
terminating the Chevette in 1987 in favor of marketing 
several small cars of Japanese descent under the Geo 
brand name—including the Prizm. 

Thus it was no big surprise when Ford announced that 
it would develop the replacement for 
the Escort jointly with Mazda, a com- 
pany in which Ford holds a 25 per- 
cent interest. Ford's global strategy 
dates back to the original Escort de- 
velopment program, which in its ear- 
ly stages was aimed at producing a 
single model to be shared by Ford's 
North American Automotive Opera- 
tions and Ford of Europe. Instead, the 
Americans and Europeans diverged, 
and what resulted was a considerably 
less expensive model for the United 
States that lacked the handling fi- 
nesse of the Ford of Europe Escort; 
and the two shared only a few parts. 

The old Escort was launched with a 
Mazda-built manual transmission, 
providing the nucleus of Ford's future 
small-car projects with its Japanese 
partner. The new American-market 
Escort is the third major joint-ven- 
ture car Ford has launched with Maz- 
da. The first was the Probe, which 
houses a Mazda MX-6 chassis in a 
sleek envelope designed in Dearborn. 
The second resulted in the original 
Mercury Tracer, built in Ford's Her- 
mosillo, Mexico, assembly plant. That 
car was virtually an identical twin to 
the Mazda 323. Now it emerges with 
a unique body shell but with Protegé 
componentry, similar to the Escort 
program. 


espite its Japanese origins, the 

Escort is different from its clos- 

est relative, the Mazda Protegé, 
and even more distinct from the car it 
replaces. For those reasons, and to 
make our evaluation more meaningful, we matched the 
Escort against its Japanese equivalent from Mazda and 
two other "transplant" cars in the same class, Geo's Prizm 
(the product of a joint development program between 
Toyota and General Motors) and the aforemen- 
tioned Eagle Summit, built on U.S. soil but de- 
veloped by Mitsubishi. All of these cars are 
equipped with four-cylinder engines and 
front-wheel drive. 


Cross-cultural transports (from 
top): Geo Prizm and Eagle Summit 
are joint development s of 
Detroit auto makers and thei 
Pacific partners. The Mazda 
Protege is built in Japan, but 
shares its platform with the 

new Ford Escort. 
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The first walk-around of the new generation Escort 
gives the impression of running into an old college pal 
who's managed to make a few bucks in the years since 
you last ran into one another on campus. The interior de- 
sign is both cleaner and richer, benefiting particularly 
from a dramatic reduction in the bulk of the center enter- 
tainment cluster in the old Escort. The wheelbase has 
been stretched nearly four inches, enlarging interior space 
in most dimensions, particularly rear-seat shoulder room. 


PHOTOS BY JOHN B. CARNETT 


The similarity in the exterior profile to the 
old car is even more striking—a slightly 
more aerodynamic version of the Escort 
shell, which was last restyled in mid- 
1988. Ford's Toshaiki Saito, director of 
small-car design, says the design is evolu- 
tionary by intent. Like the previous gen- 
eration, the substantial height of the Es- 
cort's hoodline is dictated partially by the 
tallish Ford-built engine. 


engine emits a familiar buzz, still as 

busy as ever pulling through the 
Mazda-built five-speed gearbox carried 
over from the old Escort. The Protegé's 
1.8-liter engine offers an advantage in 
both torque and power output compared 
with the Ford, and brings large gains in 
overall refinement and vibration control. 
In base trim levels, the Eagle Summit is 
equipped with a 1.5-liter 81-hp four-cyl- 
inder engine; Summit ES models (such as 
the one we tested) use a high-revving 1.6- 
liter power plant that seems to know no 
upper limit, developing peak output (113 
hp) at 6,500 rpm. The Geo Prizm is pow- 
ered by Toyota's 102-hp 1.6-liter 16-valve 
engine. 

The Escort engine is now in its third 
generation, having been upgraded several 
times in size and sophistication from the 
original 1.6-liter version. The revised 1.9- 
liter engine develops slightly less horse- 
power than the old single-point fuel-in- 
jection-equipped engine, but the revisions 
have improved torque at lower rpm (see 
box, A Punch to the Midsection). The per- 
formance is a respectable 10.8-second 0- 
to-60-mph time for the Escort, within 
tenths of a second of the Summit and 
equal to the Prizm. But the Protegé clear- 
ly led the pack off the line, with its 103-hp 
16-valve engine—clipping better than a 
second off the Escort's best time, testi- 
mony to the light weight of the notchback 
Protegé. 

The Escort's eight-valve engine is defi- 
nitely a weak point for the new and im- 
proved Ford, particularly because most of 
its competition features a 16-valve power plant even in 
base models. Lately, Ford has been spending its develop- 
ment money on a new generation of V8 engines; an all- 
new four-cylinder is several years away. This would seem 
to argue for at least some version of the Mazda-built 
engine (in fact, the two-door Escort GT does get a 127-hp 
16-valve Mazda engine), but that option isn't available on 
four-door Escorts. The best explanation is that Ford needs 
fuel-economy credits from the thrifty Escort to offset the 
larger cars in its U.S. fleet, and an imported Mazda en- 
gine would disqualify it from being classified as a do- 
mestically built vehicle. It is one of those quirks in cur- 
rent legislation that sometimes influences engineering 
decisions. 

It didn't take long to notice that the chassis structures 
of all four cars were stiff, quiet, and solid. In contrast, the 
old Escort suffered from a lack of body rigidity, sometimes 
coupled with poorly finished sheet metal, that marred its 
reputation for durability and low-cost operation. Ford 
built a new sheet-metal stamping operation as part of the 


T he Escort's 1.9-liter 88-horsepower 


renovation of the assembly plant that 
builds the Escort, and the new presses 
and tooling show in the finish work. 

The tight feel of the new Escort is even 
more remarkable considering that it is a 
four-door hatchback design. Hatchbacks 
generally don't seem as rigid as notch- 
back sedans when driven over rough 
roads, because without a trunk area there 
is no framework behind the rear seat to 
act as a structural tie between the rear 
suspension mounts. The Prizm, likewise, 
is quiet and solid even in the hatchback 
configuration, while the Summit and Pro- 
tegé notchback sedans gain some addi- 
tional interior peace and quiet by sealing 
off the trunk area. 

Stopping distances for the quartet are 
dramatically improved compared with the 
numbers achieved by economy-class auto- 
mobiles just a few years ago. Four-wheel 
disc brakes are part of the upgrade ES 
package on the Summit. (This changes 
for 1991, when the car gets a 92-hp 12- 
valve engine and disc front/drum rear 
brakes as standard equipment.) The com- 
bination easily outbraked the disc-drum 
combination in the other cars. Still, the 
Escort is solid and easy to modulate in 
hard braking, superior to all but the Ea- 
gle Summit when tested hot, and con- 
siderably more capable than the Prizm's 
brakes. 


П four cars have impeccable manual 

transmissions, good pedal place- 

ment, and the kind of crisp-shifting 
feel that would be at home in a flat-out 
sport sedan. With the exception of the Es- 
cort, which begins to grumble long before 
the redline, the engines are free-revving 
and smooth. Overall, during acceleration 
and braking runs we were impressed by 
the performance of all four cars. None of 
this prepared us for the disappointments 
of the handling tests. 

The Geo Prizm quickly demonstrated 
enough bad manners to earn a mandatory 
sentence to obedience school. Its last- 
place times in all the handling categories 
(and on the skid pad) were largely due to the difficulty in 
controlling the car near its limit and a particularly 
troublesome tendency to slide the rear end when the 
throttle is lifted in a corner. That's not all—in an emer- 
gency maneuver (as demonstrated by the double-lane- 
change test), the Prizm feels well-planted and responds 
with a smart turn-in, but that action is followed shortly 
by a whip of the tail end. Even in the hands of an expert 
driver, it's almost impossible to recover control of the car. 
This condition made it necessary to nurse the Prizm 
through the slalom course, where it presented one of the 
most challenging drives of any recent road test we've 
performed. 

While this reaction is hardly hair-trigger, it does enforce 
a more respectful attitude when meeting up with a long 
curving highway off ramp. (Attempting to rule out the 
possibility that this Prizm had earlier suffered suspension 
damage, we requested that Chevrolet check over our test 
unit or provide another for retesting. Unfortunately, our 
Prizm had been retired from the press fleet and was un- 
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A PUNCH TO THE MIDSECTION 


Eagle-eyed spec-chart readers might take note of this curious 
twist: The best times in the 30-to-50-mph acceleration test come 
not from the high-performance Summit, but instead from the 
Ford Escort, the car with least horsepower in this group. OK, Mr. 
Wizard, why? 

The Escort's gear ratios and its less sophisticated eight-valve 
engine design are both factors in this performance test, but are 
not decisive. Don't look for the winning edge at the scales either: 
The Escort runs mid-pack at the weigh-in. The answer is that 
Ford engineers concentrated on putting extra muscle where 
econocar drivers can best use it—in the low- and mid-speed 
ranges. A new long-runner intake manifold fabricated from alumi- 
num tubing improves intake airflow, and a sequential multi-port 
fuel injection with a mass airflow sensor improves the accuracy 
of the combustible mixture. The ignition is now distributorless, 
and management system advances have enabled engineers to 
scrap the exhaust gas recirculation plumbing for most applica- 
tions of the 1.9-liter engine. 

The peak power of the 1.9-liter engine now is reduced by two 
hp from what it was in 1990, but it arrives at lower rpm, and the 
torque peak (at 3,800 rpm) is the lowest of any engine in this 
test. So although the height of the engine's power curve has 
been lowered, there is actually more area under the curve. Sim- 
ply put, that equates to better response when the driver floors the 
throttle in traffic.—Norman S. Mayersohn 


available for checking. We were told that a replacement 
was not available.) 

While a car of this price class isn't expected to perform 
like a European sport sedan, the Prizm fell short of even 
economy-class standards, wandering across the express- 
way lane in crosswinds and easily becoming distracted by 
longitudinal ridges in the pavement. Past Toyota sedans 
we've tested (remember that under the skin this is a 
Corolla) exhibited similar problems, though not as severe. 
A hint as to what might be at the heart of the disruption 
came with a kick at the rear tire, causing the axle to move 
fore and aft a noticeable distance in obviously soft bush- 
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ings—soft enough to cause geometry changes under hard 
cornering. 

It was a good demonstration of the compromises en- 
countered when engineers attempt to improve the ride of 
a small car by specifying an independent rear suspension. 
In low-cost cars, such systems often lack the controls over 
suspension geometry necessary to prevent unwanted 
changes of wheel position under hard cornering or when 
there are large variations in rear-seat loading. The situa- 
tion is aggravated when soft, compliant settings are se- 
lected in search of a smooth, comfortable ride for the 
unloaded vehicle. 

While not as easily distracted as the Prizm, the Escort 
likewise wanders on the highway in crosswinds. It also 
tends toward steep body-roll angles in a hard corner and 
to plow off the driver's chosen line, no great testimony to 
the new Mazda-derived rear suspension. The Escort 
design features a version of the lateral toe-setting control 
that works so well in the Mazda RX-7, geometry that pro- 
vides some degree of rear-axle toe-in under hard corner- 
ing. But the effect is marginal at best. My experience with 
the Escort GT package indicates that the GT's firmer sus- 
pension settings will reduce the highway wander, but in 
hard cornering the mild understeer of the base model is 
replaced by a tendency to hang the rear end out if the 
throttle is lifted. 

In contrast to the twitchy Prizm and Escort, the Pro- 
tegé was slightly firmer and considerably more predict- 
able. The result was superior performance in the pylons, 
despite having slightly less grip on the skid pad than its 
Escort cousin. The best of all was the Summit, which not 
only attacked the cones aggressively, but also was the 
quietest and smoothest on the highway—proof that an 
economy car neither has to be satisfied with an ox-cart 
suspension nor make major handling compromises in 
search of a soft ride. 

The ride/handling characteristics are not only markedly 
different between the various cars, but they defy clichés 
about suspension design. The Summit, which was clearly 
superior on the track and road, has a relatively simple 
torsion-beam rear axle, originally perfected by Audi and 
now standard on most Chrysler products. The Escort, 
Prizm, and Protegé all have some kind of fully indepen- 
dent rear suspension, offering theoretical benefits, but in 
practice sometimes difficult to execute. The moral of the 
story is that tuning and tire grip make the difference: The 
Summit ES comes equipped with a performance handling 
package and P195/60R14 tires, compared with the stan- 
dard suspensions and P175/70R13 rubber fitted to the oth- 
er three cars. 


comfortable seating, tight construction, smooth- 

operating transmissions, and refined interior 
layouts—is sufficient to make us sometimes forget these 
are economy cars. The evolution of the Ford Escort points 
out just how good a car it takes these days to be compet- 
itive in this group. A couple of years ago, it would have 
been unusual to find something this good in the range of 
mid-priced cars. 

It's against this background that the rough spots show 
through, particularly the roughness of the Escort 1.9-liter 
engine. Too bad that the legislative idiosyncrasies of 
CAFE calculations keep it from getting the 16-valve 1.8- 
liter engine of the Escort GT model. That refined engine is 
the missing link needed to complete the Escort as a best- 
of-all-worlds small-car effort. 

The quirky handling performance of the Prizm, com- 
bined with its generally unremarkable design inside and 
out, pushes it off the bottom of our short list. It’s dis- 


0 verall, the amount of attention paid to basics— 


appointingly messy under the hood too, without any sign 
of a grand engineering plan. The power steering pump, 
for example, is bolted to a mounting bracket, which is 
bolted to an intermediate bracket, which is bolted to the 
engine. It's time to tidy up the engine bay, Chevrolet. 
Mazda's Protegé seems a notch above the competition in 
most categories, in dynamic qualities as well as the gen- 
eral thoughtfulness of the package. A low overall weight 
helps it make the best use of 111 Ib.-ft. of available torque, 
which is the best of all the cars in this group. The Protegé 
is happiest when driven aggressively; its main vice is an 


infuriating mechanical seat belt. 
F wholesome of the four, winning points for overall 
driving pleasure, ride, comfort, and handling. With 
the highest horsepower rating in the group, the Summit 
should stand out more than it does, but having the lowest 
torque output handicaps it in the real world of everyday 
driving. It probably would have suffered even more in 
comparison with the other three had it been equipped 
with the base 1.5-liter 81-hp engine. 

The net result of the joint efforts that produced these 
cars seems to be that while “world cars" might get the 
pick of the best in componentry, not all have been treated 
to the considerable cooperation that it takes to get all the 
pieces playing in tune. as 


or my money, the Summit emerges as the most 


ESCORT'S PROTEGÉ AT THE SUMMIT 


Once again, Ford's styling studios pounded the nail squarely on 
the head with a clean, contemporary execution for the new gen- 
eration Escort—good enough to be right at home in the show- 
room ‘of some prestigious German auto manufacturer. And by 
coupling up with its partner, Mazda, for the engineering intrica- 
cies, Ford ensured that the new mass-market econocar would 
also be at the leading edge of chassis development and man- 
ufacturing efficiency. What a pity that Ford packed up its good 
intentions right there, turned out the lights, and went home for 
the night. 

The Escort's 1.9-liter engine just isn't up to the level of the rest 
of the car, with all its shaking and thrashing painfully spotlighted 
by the smoothness of the Eagle Summit's power train. (One pos- 
sible remedy: Take a trip over to the Mercury dealer for a four- 
door Tracer LTS notchback, which is equipped with the Mazda 
1.8-liter engine.) Every cost control that Ford took with the Escort 
appears to have been enacted right where the driver is most 
aware of it, with the instrument-panel controls screaming "cheap- 
skate!” at potential buyers and the seat upholstery fairly glowing 
with a decidedly unattractive polymer sheen. The new Escort, 
while light-years ahead of the old Escort, still has some way to 


go. 

Dismissing the Geo Prizm by virtue of its poor behavior on the 
road is perhaps an oversimplification, given that most owners will 
never tread near a car's handling limits. Dismiss it from this class 
because the price is too high, because the steering is inex- 
cusably limp, and because the car offers so little to arouse 
positive emotions in a driver. Just don't sell it short on the virtues 
of беш and practicality, predictable virtues of its origins as a 
Te 

The | Eagle Summit ES is the boy-racer of this clan, and, sur- 
prisingly, it works well. The seats fit snugly, the Mitsubishi drive 
train is a delight to exercise, the instrument-panel layout gets 
above average marks, and the brakes are terrific. And as well 
they should be, for a 25-percent price premium over the Ford 
Escort. 

For low-cost everyday transport, the Mazda Protegé makes the 
most sense of any car here. It's zippy in traffic, respectable in 
handling, and equals the best of this group in fuel economy. Yes, 
the styling is short on inspiration, but the interior is an inviting 
place to pass the miles. Baseline vehicles in this class should be 
good-sense cars; the Protegé not only passes the tests of logic 
and competence, it also offers the best value in terms of the fun- 
per-dollar quotient —Norman S. Mayersohn 
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COMPUTING 


The world's first general-purpose digital optical 
processor heralds new light-operated computers 
о speed calculations. Researchers are perfecting 
optical transistors and other devices. 


By JOHN FREE 


eer into a microscope at novel integrated circuits 
made at the AT&T Bell Laboratories Solid State Tech- 
nology Center and their simplicity is misleading. Each 
‘\2-inch-square chip is covered with 2,048 pairs of rec- 
tangular elements called mesas. They look like tiny 
gold-wrapped chocolate squares on a brilliant-green 
background. Hidden inside each mesa are layers of 
material that help them perform optical magic. 

What's remarkable about each mesa pair, called an S-SEED 
(symmetric self electro-optic effect device), is that signals enter 
and exit as beams of light, not through electrical contacts. Most 
important, all 2,048 S-SEEDs can be accessed simultaneously 
with separate beams. That means huge amounts of information 
can be processed in parallel 

Early this year researchers at another Bell laboratory un- 
veiled a simple digital optical processor using S-SEED chips. 
The processor, set up for simple counting, tapped a tiny fraction 
of each chip's information-handling capabilities. Bell claimed it 
was the first processor of its kind. 

Dr. Alan Huang, leader of the team that built the processor, 
says a general-purpose digital optical computer should be ready 
by the year 2000. But he worries that others, such as the Jap- 
anese, will have one first. Such computers might tackle prob- 
lems that now tax the fastest supercomputers. They could help 
robots “see,” or accurately capture speech and convert it into 
text. Telecommunications models would switch high-definition 


Dr. Alan Huang inspects the 
world's first digital optical 
processor, a rudimentary 
four-square-foot device, at 
AT&T Bell Laboratories. In TV images or videophone calls and computer data into your 
the inset photo, researcher home and office; 

Dr. Leo Chirovsky tests the Skeptics doubt optical computers will offer significant advan- 


optical-transistor chips tages over tomorrow's all-electronic designs. Huang projects that 
vsed in the processor under optical computers could operate 1,000 to 10,000 times faster 
о microscope. than today's supercomputers, which solve certain problems at 
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several billion operations a second. 
Yet massively parallel all-electronic 
computers, which tackle problems by 
splitting them up for thousands of 
processors to handle, also are expected 
to reach a trillion operations a second 
by the century's end. 

Although Bell researchers admit 
considerable work remains before 
general-purpose optical computers 
become a reality, technology advances 
are occurring at a startling pace. This 
spring, for example, researcher Dr. 
Leo Chirovsky announced a tech- 
nique he designed for quintupling the 
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potential operating speed of the S- 
SEEDs in a multi-stage system, up to 
250 megahertz. The goal is 1,000 me- 
gahertz, a speed achieved thus far on- 
ly in a single-stage system. 


age process for ICs is expected to 

put far more S-SEEDs on a chip. 
Advances in optics are needed first. 
*A limitation on S-SEED size right 
now is that optics can only bring in 
five-micron-diameter beams," says 
Dr. Philip Anthony, head of the Opto- 
electronic Devices department, at the 


Г: addition, the inevitable shrink- 


MIRROR 
A gallium-arsenide wafer is covered with 
optical-transistor chips. Each chip has 

2,048 rectangular mesa pairs (S-SEEDs) 
that operate in two phases: First, a pair of 
signal beams, one intense, one weak 
sets the slate of a pair of mesas con- 
nected electrically (top drawings). The 
strong beam makes its mesa nearly 
opaque. while the weak beam makes 
E ans Next 
two intense beams somewhat 
more powerful than either signal beam 
strike the S-SEED (bottom drawings) 
Their reflections are the devi 
The opaque mesa gives a weak r 
tion, while a strong reflection co 
from the translucent mesa. Arbitrarily, a 
dim-bright pattern can signify a bina 
one; a bright-dim pattern, a bina 
The reflectivity of a mesa depe 
the electric field across its ultrathin r 
tiple-quantum-well layer. Electrons re- 
leased within m by signal light trapped 
in “well” layers undergo a quantum-mechan- 
ical conversion and then create the electric 
fields that give S-SEEDs their properties. 
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Center. "There's no point in making 
something ten times smaller than 
anyone can use." 

The most dramatic size reduction 
will be Huang's tabletop processor, an 
assemblage that includes bulky mir- 
rors, prisms, and lasers borrowed 
from compact-disc players. Using 
technology that deposits components 
on crystal surfaces, the processor may 
shrink to pocket-size this year and 
then diminish to one-tenth that size. 

Standing beside the elementary dig- 
ital optical processor at Bell's Holm- 
del, N.J., lab, Huang explained why he 
began his optical computer quest some 
10 years earlier. “Traditional comput- 
ers now have a common bottleneck,” 
said the electrical engineer. “They just 
can’t move information from one point 
to another in a short enough time.” 
Wires that link microchips and circuit. 
boards slow computing because of the 
distance signals must travel. 

Electronic signals must be carefully 
isolated from each other. Charged elec- 
trons zipping through different wires 
create mutually interfering electro- 
magnetic fields. In contrast, light beams 
do not have a charge and can pass 
through each other without interfer- 
ence. Photons, or particles of light, also 
travel long distances about 100 times 
faster than electronic signals, which 
are slowed by circuit capacitance. 


uang compared this computer 

bottleneck to the island of Man- 

hattan with its limited number 
of bridges and tunnels, which slows 
traffic. “This optical technology magi- 
cally increases the number of tunnels 
and bridges by a factor of 1,000 or 
10,000,” he said. “If you have more con- 
nections you can go faster and get more 
information through the computer.” 
Because of the properties of light, one 
of the lenses in Bell Laboratories’ pro- 
cessor can carry at least a 100-by-100 ar- 
ray of separate channels—the equiv- 
alent of 10,000 electrical pins. 

“In fact,” Huang said, “if you looked 
at it just in terms of information, each 
one of these lenses can carry more in- 
formation than all of the telephone 
wires in the world.” Because phone- 
switching centers must handle ever 
higher densities of information, often 
as bursts of light traveling through 
hair-thin glass fibers, new optical sys- 
tems that can switch and route mas- 
sive amounts of data tantalize AT&T. 
Such optical switching hardware will 
be added to advanced telephone ex- 
changes as early as 1995, boosting 
their switching capacities several 
thousand times, according to sources 
familiar with AT&T’s plans. 

General-purpose optical computers, 
employing some of the switching-sys- 
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tems technology, will differ radically 
from electronic digital computers. 
Both designs, however, have common 
features. A digital computer, for exam- 
ple manipulates only two binary dig- 
its for mathematical and logic opera- 
tions. An electronic pulse represents 
a binary one; a smaller pulse or the 
absence of a pulse represents a zero. 

Similarly, in Bell Laboratories' op- 
tical designs, an intense light beam 
reflected from a given S-SEED mesa 
is a binary one, while a relatively 
weak beam represents a zero. Lasers 
provide the beams, which the devices 
—light-sensitive diodes—absorb or 
reflect, denoting the on-off conditions 
for computer logic (see diagram). 

A string of S-SEEDs, therefore, can 
be switched into a pattern of light and 
dark patterns representing numbers 
in a binary form. In a processor, these 
patterns are beamed through pro- 
grammable masks that detect and 
pass selected patterns. A final mask 
substitutes an output pattern on an- 
other S-SEED chip. This simple se- 
quence—substituting output patterns 
for input patterns symbolizing ones 
and zeros—performs logic operations 
and arithmetic. 

If the first chip, for example, has 
patterns representing a binary two 
and a binary three, the final chip in 
an addition sequence would display a 
binary five pattern. Huang proposed 
this method, called symbolic substitu- 
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Dr.T. Moses Asom looks through a port into aBell Laboratories’ computer-regulated 


tion, to exploit the parallel computing 
advantages of optics. 


oratories’ simple processor. Oper- 
ating at one megahertz, it used 
four modules, each with 32 SSEEDs, 
to count numbers. But for computing 
problems in the future, Huang has 
devised a mathematical technique 
called computational origami, after 
the Japanese art of paper folding. 
The method is well suited to optical 
computers using thousands of small 
processors to tackle complex prob- 
lems in segments, says Huang. Com- 
putational origami could be used to 
help calculate airflow over a paper 
airplane ina wind tunnel, he explains, 
by symbolically folding the plane into 
sections. Computations would be com- 
pleted at several points on one small 
section at a time, and the results 
passed along for processing with oth- 
er segments. Instead of using com- 
puter memory to store intermediate 
answers, Huang’s origami technique 
routes them into a delay loop. They ex- 
it loops precisely when they're needed. 
Memory, however, would be handy. 
S-SEEDs can store data too. A chip 
needs only *1,000 watt to retain the on- 
off condition for all 2,048 devices. 
Because each mesa is a photodiode, 
focusing a weak light beam on a chip 
generates electrical charge for data 
storage. But the main strength of 


T his technique worked in Bell Lab- 


idole lary mache dy on SEED woher for redii, 
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these optical devices is their incredi- 
bly fast switching speeds and low en- 
ergy demand. An S-SEED, under ide- 
al conditions, switches on or off in less 
than one-billionth second. Each de- 
vice needs only 2.5 picojoules (the en- 
ergy of one-millionth watt of peak 
power for 2.5 millionths second). 

Building this potential perfor- 
mance into chips is costly and slow. 
Cookie-size wafers of gallium-arsen- 
ide are used instead of the less-expen- 
sive—but electronically sluggish—sil- 
icon substrate used for most ICs. A 
coating that reflects infrared light is 
first deposited on the wafer. Instead 
of the vacuum chambers found in all 
microelectronic plants, Bell uses 
molecular-beam-epitaxy (MBE) ma- 
chines to make S-SEED chips. 

These machines, invented at Bell 
Laboratories in the mid-1970s for re- 
search, not mass production, are ca- 
pable of forming atom-thin layers of 
materials with unusual properties 
(“How Science Probes the Weird 
World of the Ultrasmall," June '82]. A 
stainless-steel chamber, bristling 
with thick tubes, supports the ultra- 
high vacuum needed to deposit these 
thin layers. Although wafers are 
loaded and removed from MBE 
chambers in a clean room (less than 
100 sub-micron particles per cubic 
foot of air), water vapor still contam- 
inates the vacuum. When I visited a 
lab housing two MBE chambers, tem- 


porary steel plates too hot to touch en- 
cased both machines. A periodic 72- 
hour baking removes vapor that can 
ruin chips by colliding with molecules 
being deposited. 

For S-SEEDs, the focus of this care 
is a one-micron-thick layer called a 
multiple quantum well (MQW). It's 
between two thicker semiconduc- 
tor layers that form the photodiodes 
in each mesa. (A human hair is about. 
75 microns thick.) The MQW layer 
has 121 alternating layers of gal- 
lium-arsenide and gallium-alumi- 
num-arsenide. 


S-SEED wafers take some six 

hours to create, about six times 
longer than most silicon wafers. 
Calibrating layer thicknesses for S- 
SEEDs even takes about two hours. 
*You want to be as accurate as possi- 
ble," says Dr. T. Moses Asom, who su- 
pervises MBE operations. "If not, you 
throw away a wafer and waste a 
whole day." 

A complex control panel regulates 
the flow of metallic gases into the 
chambers. Patterns and connections 
on optical chips are created with the 
photographic and etching methods 
used for ordinary microcircuits. 

Finally, the chips are tested. In a 
room at the Solid State Technology 
Center, in Breinigsville, Pa., Chirovsky 
moves a wafer covered with hundreds 
of the chips under a microscope, focus- 
ing on one. "To run an entire array 
you need only two contacts, ground 
and voltage," he says, indicating these 
electrical connections on the chip. 

An initial test of S-SEED chips, 
applying voltage across these two 
leads, quickly reveals defective de- 
vices, which don't luminesce prop- 
erly. Later, light beamed onto the 
devices ensures the MQW layer in 
each mesa is working. "They open 
and shut according to the intensity of 
the light," explained Bell Labor- 
atories' Dr. David Miller, who invent- 
ed the SEED concept in 1984. "They 
work like photochromatic sun glass- 
es," he said. 

S-SEEDs still need refinements. 
Topping the list of research goals is 
greater sensitivity to light. That 
would speed switching times because 
the number of photons captured de- 
termines how fast an S-SEED absorbs 
or passes light. Enhanced sensitivity 
would also ease the demands on ultra- 
fast high-power solid-state lasers, 
which aren’t powerful enough. Chir- 
ovsky is eager to perfect S-SEEDs for 
those pioneering light beam comput- 
ing. “They might run into other prob- 
lems,” he said, “but at least they won't 
blame the devices.” us 
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“Say, Smokey—” 


A dinic on cars by Smokey Yunick, America’s most famous mechanic 


Running hot? 


I have a 1978 Oldsmobile Cutlass 
with a 260-cubic-inch engine, auto- 
matic transmission, and air condi- 
tioning. On a hot day with the A/C 
turned up, the temperature gauge 
reads 215 degrees F on the highway 
and between 205 and 210 degrees 
around town. Could the engine be 
running this hot? 
Ronald Stevenson 
Tulsa, Okla. 


There’s a good chance the gauge in 
your car is incorrect. So install a new 
mechanical temporary gauge, read it 
for a few days, and if it’s about the 
same, the gauge is accurate enough. 
Two hundred fifteen degrees F isn't too 
hot; today’s engines are aimed at 210 
to 230 degrees. I believe your car gauge 
reads water temperature at the top of 
the engine just before it goes back to 


| — 


the top of the radiator, and you say it 
comes out at 215 degrees and drops to 
160 degrees at the lower hose. That 
shows the raditor is doing a good job; 
45 degrees of cooling is super. I'd guess 
you're going to find the car gauge a 
little high, but if it is correct, you're 
close to how it's supposed to be and in 
no trouble. I've noticed the last few 
years that thermostats have dropped 
in quality, and I check new ones before 
I install them to be sure they're work- 
ing in the heat range they're supposed 
to. 


I saw an article in POPULAR SCIENCE 
about a newly developed split fire 
spark plug [^What's New Cars," April] 
that increases power and lowers emis- 
sions. Is this product appropriate for 
my '84 turbocharged Chrysler Laser? 
Phillip Mitchell, New York, N.Y. 


The spark plug with a V-shaped 
electrode has been under consideration 
by automobile manufacturers for a few 
years, though no auto maker or sup- 
plier has committed to production. I 
ran a set of the plugs in one of my cars. 
I can't tell if they're better, but I know 
they don't damage the engine. Based 
on tests by the plugs’ manufacturer, 
there is a case for a slight increase in 
fuel economy and lower emissions due 
to more complete combustion. 


Hot under the hood 


Warm weather and my 1984 five-liter 
Camaro Z28 don't get along. The five- 
liter V8 has only 13,000 miles on it, 
but it acts as if it is being starved for 
gas. This is most noticeable when the 
car is parked for a short time after it 
has reached operating temperature. 
Dave Green 
Loveland, Colo. 


Stand Up, 
Stand Out. 


Underhood temperatures on a hot dry 
day after some hard driving can reach 
between 200 and 250 degrees F. (Fuel 
starts to boil at about 105 degrees.) 
This heat expands the fuel in the 
carburetor bowl and thermo-siphons 
fuel into the intake manifold when you 
try to restart the engine. This makes 
the air-fuel mixture too rich to start. A 
few things you can do to help the 
engine keep its cool: Replace metal fuel 
lines with rubber / fabric; check the 
vapor recovery canister system; add 
heat dams to exhaust system as pos- 
sible; and add an air duct to cool the 
carburetor bowl. 


Gauge death 


Town a 1985 Mustang GT that has an 
occasional problem—the needles on 
the temperature, oil pressure, and fuel 
gauges all swing to the extreme right 
at the same time. What could cause 
this? 

M. Mori, Honolulu, Hawaii 


From similar experiences I’ve had, it 
sounds as if you have a bad or dirty 
connection in the total gauge package, 
most likely on the ground side, Try a 


temporary ground wire from the in- 
strument panel to the battery. If that 
cures the problem, wire it in place 
permanently. 


The core of the matter 


My 1979 Chevrolet Monza runs great, 
but the heater doesn’t work. When I 
removed the heater core, there was 
only a small flow of coolant, but I can’t 
find any obstructions or leaks. 

Chuck Tennant, Katy, Texas 


Check to see if the heater hoses are 
correctly plumbed. This is a frequent 
cause of poor heater performance. 
There are other possibilities for re- 
duced flow through the heater core: a 
thermostat that doesn’t open at its 
prescribed temperature, an inoperative 
heater control valve, a blocked hose, or 
an internal blockage in the core itself. 
Put the thermostat into a pot of water 
with a thermometer on a stove. At the 
specified temperature the thermostat 
should pop open and then close as the 
water cools. If that checks out, remove 
the heater core and have it flow tested 
at a radiator shop. Also, make sure the 
heater's air supply door is opening. 


Uneven brake-pad wear 


After 40,000 miles on the second set of 
brake pads on my '85 Dodge Colt, the 
right front disc brake was worn to the 
plate on the outside of the pad. The 
worn pad was on the stationary side 
opposite the piston side of the caliper. 
The first set of pads had equal wear. 
Frank Urban, Norwalk, Ohio 


Check the surface finish of the rotors 
on both sides for acceptable condition. 
Check the caliper for correct mounting 
clearances. Check the caliper piston 
and seal assemblies for condition and 
oxidation. Check the caliper for correct 
pressure in released or unapplied 
mode; the wheel should turn freely. 
Make sure the rear brakes are oper- 
ating properly; front pads wear quick- 
ly when the rears aren't working. Also, 
the type of brake lining is important; 
some replacement lining is pure junk. 


The platinum question 


Do platinum spark plugs improve 
combustion in automobile engines? 

Leonard Mares 

Fair Oaks, Calif. 


Protecting freedom takes hard work. Dedication. And sometimes sacrifice. 
But the rewards are great. 


Knowing that you're doing something imy 


For more in 


Feeling a sense of 


portant for pner country. 


ity and accom 


ment. 


Doing something you believe in. Stand Up, Stand Out. 
ion on how you can serve your country, contact your local 
military recruiter today. 


GET RID OF YOUR GUTTERS! 
THEY CLOG, LEAK, FREEZE, RUST AND ROT. 


Hundreds of thousands of 
RainhandleR have been installed 


clog. Its patented 
louvers break up 
roof water into a 
spray of tiny drops 
and disperse them 
away from your 


house. 


on homes nationwide. They can be 


installed on yours in about 3 hours 
with a screwdriver. RainhandleR 
is virtually invisible, rustproof, and 


1 STOP CLEANING. 
Youllneverclimba 
shaky ladder again 
to clean a gutter. 


Rainhandk 


comes 


Clean with a quick 


blast from your 
garden hose- from 
ground level. 


STOP WATER 
DAMAGE. 


ter, protects your 
investment by 
helping to prevent 
clogs and ice dams 


І 
І 

І 

1 i 
RainhandleR in win- 1 
І 

І 

І 

І 

І 


Dept. Р5110 


Мате 
Address 


Ыт 


comes in white, brown or alumi- 
num finishes. 


For more information, send the 
coupon to RainhandleR, Dept.PS110 
Quail Run #31, Madison, 

CT 06443 or call 

1-800-942-3004. 


from Weather An 


Quail Run #31, Madison, CT 06443 
Please send me your free information kit 


on the roof that 


otherwise lead to 


water rot and leaks. ! 


Say, $mokey—" 


Sleek, Lightweight 
Doran Electric 

Build your own electric vehicle 
now with inexpensive com- 
ponents. Tops 80 mph and 
travels over 60 miles on a 
110V charge. You can extend 
your range even further 
by adding solar panels 
or an auxiliary gen- 
erator. Ideal for 
quiet, pollution- 
free commuting. 


The Subaru flat-4 version 
exceeds 100 mph and does 
0-60 in 8 seconds. Double 
wishbone front suspension. 
with front wheel drive and 
steering provide excellent 
handling, registering .8g on 
the skidpad. Our lightweight 
aerodynamic design mini. 
mizes wind and rolling resist- 
ance delivering 40-50 mpg 


even with hard driving. In 


addition, its 3 wheeled motor- 
cycle classification may reduce 
insurance and registration 
fees and allow the use of 
commuter lanes without a 
passenger. 


Fully Detailed Plans 
Resulting from 5 years of 
professional engineering 
development, plans include 
96 pages of photos, illustra- 
tionsand precise construction 
details. Sections include 
forming of body components, 
layout and installation of 
braking and wiring systems, 
and detailed frame and sus- 
pension construction. We've 
included many ideas for 
customizing your vehicle or 
building your own design. 
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Complete manual and plans 


$3995 TED ~ 
(Include $4.00 for postage and handling) 


24 Hour CREDIT CARD plan 
sales only: 702-352-5909 or 


800/388-8770 


Allow 1-3 weeks for delivery, Sa 
tion guaranteed or your money 


Motor 
Doran “rran 
3425 Ridgecrest Dr., Dept. MA 
Reno, Nevada 89512-1443 


Information and spec. package: 
$5.00 check or m.o. by mail only 


ick. 


Platinum spark plugs are available 
for many engines. Due to the cost of 
platinum, these spark plugs are gen- 
erally more expensive and are usually 
considered only when reliability is a 
major factor. They are used in air- 
planes, helicopters, or with automobile 
engines where the spark plugs are 
inaccessible. The longevity of plati- 
num spark plugs allows the interval 
between changes to be increased to 
about 70,000 miles. Do not substitute 
standard plugs for platinum unless 
the manufacturer recommends them 
for your car. 


Uncertain oil level 


My 1988 Lincoln Town Car was 
assembled with the wrong dipstick. 
When the dipstick reads full, the 
crankcase is actually *4 quart low. 
Could this be the cause of one quart 
of oil consumption in 1,100 miles? 

E. P. Laumer, Oshkosh, Wis. 


1 doubt if running less than a quart 
low would have any effect on future oil 
consumption. According to Ford, one 
quart of oil consumption per 1,000 
miles is not excessive. An engine with 
a five-quart capacity can stand being 
up to two quarts low for short periods 
in normal service. After that, bearings, 
rings, and cylinder walls can be dam- 
aged by heat and friction. 


Chip off the old block 


To boost performance of my 1989 
Chevrolet S-10 4x4, my local dealer 
recommended a couple of changes, 
including an aftermarket engine man- 
agement chip. He suggested a Stage 
II chip and changing to a 160-degree 
thermostat. What do you think? 

Paul Fontana 

Steeleville, Ill. 


If you change the computer chip, you 
may be violating the law: It's known as 
tampering with the car's emission 
control equipment. And you'll prob- 
ably void your warranty. My exper- 
ience with replacement control chips is 
that there is only a small performance 
increase, and the car usually loses in 
fuel economy and emissions. Is it 
worth the money? Not on most high- 
performance cars, as they are pretty 
well optimized from the factory, 
though it may be more effective in a 
truck. It's certainly not a dramatic 
boost. 


Got a problem? Send it to "Say, Ѕтокеу—," POPULAR 
‘Science, 2 Park Ave., New York, N.Y. 10016. All letters 
are read, and those of widest interest are answered in 
this column. Due to the large volume of mail, Smokey 
cannot reply to letters not selected for publication. 


How to build a high-paying career, 
even a business of your own, 
in computer programming. 


software to get to the heart of every 
programming problem, design imagi- 


native solutions, then use your choice 
of four key computer languages to programming begins with 


build original, working programs. your FREE catalog from NRI. 


matter what your backgrou For all the details about NRI's at-home 
Nam gives you everything ont training in Computer Programming, 
need to succeed in programming, 1 the coupon today. Soon you'll 

today’s top-growth receive МКГ fascinating, information- 
computer career field. packed, full-color catalog. 

You need no previous experience to Open it up and you'll find vivid 
build a successful programming career descriptions of every aspect of your 
with NRI training. Indeed, your NRI NRI training. You'll see the computer 
lessons start by walking you step by system included in your course up 
step through the fundamentals, giving close in a special, poster-sized foldout 
Start with training that gives you you an expert understanding of the section. And, best of all, you'll find out 
hands-on programming experience programming design techniques used how your NRI training will make it 


= baud internal modem, 640K RAM, C, and COBOL. Then, rounding out 
Il disk drive, monitor, and invaluable your training, you use your modem to 
= programming software—BASIC, Pas- "talk" to your instructor, meet other 
= cal, C, and COBOL—all yours to keep. NRI students, even download pro- 
= You get the experience and the grams through NRI's exclusive pro- 
E know-how, the computer and the grammers network, PRONET. 


Your career in computer 


—at home and at your own pace. every day by successful micro and easy for you to build that high-paying 
Training that begins with BASIC, mainframe programmers. And then career—even a business of your own—in 
then continues with Pascal, C, and the fun really begins. computer programming. 


COBOL-today's hottest computer 
languages. Training that even 
includes a powerful IBM-compatible 
computer, modem, and program- 
ming software you keep. 

Start with real-world training. 
The kind of training only NRI 
provides. 


Now with NRT's new at-home training You master today's hottest computer languages, galning the skills you need to 
in Computer Programming, you can be bulld programs for a wide varlety of real-world applications. 

one of today's highly paid, creative 
team of computer wizards who give 
computers the power to carry out an 


With your personal NRI instructor Send for your NRI catalog today. 


SRI : on call and ready to help, you use your It's you Ў 
astonishing range of business, profes- computer and software to actually If the coupon ушык аЬ буі 
sional, and personal applications. Now, design, code, run, е NRI School of Computer Eogam; 
With NRI you ci be s corpus debug, and ming, McGraw-Hill Continuing Educa- 
Programmer, ready to build a high- document tion Center, 4401 Connecticut Avenue, 


paying career—even a business of 
your own—making computers do 
anything you want them to do. 


programsin Мү, Washington, DC 20008. 
BASIC, Pascal, Реа 
IBM is a Registered Trademark of the IBM Corporation 
The only programming course, 
that includes a powerful 


o - === ——————=—--—-==== 


computer system and , | Afer School of Computer Programming 
software you keep. Mam Hu pue Каган Семег Ut 
mnecticut Avenue, P 
ташаа юа Washington, DC 20008 ШЫ 
'es -on programming 
i s witha Does IBM YES! Please rush me my FREE catalog describing NRI's 
compatible West Coast com- = at-home training in Computer Programming. 
puter system, including 2400 
Y- NAME (please print) AGE 
l ADDRESS 
Only NRI gives you an IBM-compatible computer with modem, I 
640K RAM, disk drive, monitor, and software—BASIC, Pascal, C, I CITY/STATE/ZIP 5412-310 
ми Созай yours fo меН EMEN LI noui шшш: = ШШШ 


SHOP AT HOME 


А selection of catalogs and booklets avail- 

able from a variety of dependable companies. 
This section makes it easy to get as many as you 
want with just one coupon. Simply check the cata- 


ofthe section correspond to those in the ads. 

Please note that some are free, while others require 
payment. A $1 handling fee must also be included 
with the coupon. Please send check or money order; no 


logs you want; the numbers in the coupon at the end 


TIMBERLINE 
GEODESICS 


FREE! EASTWOOD TOOL CATALOGS 


Restore your favorite car with 
Eastwood's Specialty Restoration 


P 


A PATINTED FAMILY OF 
ron THE AGE OF 


сомма 


Bulld Your Own Dome 


Our Dome Home Kits are 
designed for beauty, strength and 
incomparable energy efficiency. 
Many sizes and styles available. 
For the Do-It-Yourselfer we also 
offer our Heavy-Duty Connector 
System and lumber cutting plans. 
Over 100 pages of color photos, 
floor plans, assembly instruc- 
tions and more. $12. Timberline 
Geodesics, 2015 Blake St., 
Berkeley, Calif. 94704. For 

Visa or MasterCard orders call 
1-800-DOME-KIT. 


Tools. See tools you never knew 
existed in Eastwood's free 116+ 
page color catalogs. Learn about 
specialty welders, sandblasters, 
buffing kits, rust removers, paint 
supplies, high temperature manifold 
paint, automotive collectables—tech 
articles—lots more! 

30 Day Money Back Guarantee. 

Use any Eastwood product in your 
shop or garage for 30 days. If you are 
not completely satisfied, simply re- 
turn it for a full refund. 


FREE ONE YEAR SUBSCRIPTION, Up 
To Eight Issues! 


5 


Tufoll ОП additive — slipperier than 
Teflon! So unique, it's patented. 
Spectacular low friction and wear 
confirmed by U.S. government lab. 
Next time you change your oil, 
change it into a patented engine 
treatment. Enjoy fast starts, 
smooth operation, better accelera 
tion and longer engine life. Lubri- 
cation is our business! Send fora 
free catalog or call 1-800-922- 
0075. 


110 | POPULAR SCIENCE NOVEMBER 1990 


stamps or cash, please. 


THE COLD FACTS ABOUT WINTER 
START* 


Learn more about Winter Start", a 
revolutionary new cold weather oil 
conditioner designed to provide easier 
engine starting and improved lubrica- 
tion in cold weather. 


The free booklet highlights laboratory 
test results as well as providing an- 
swers to the most frequently asked 
questions about Winter Start*. 


FREE SHEPLERS CATALOG 


Western Apparel for Men and Women 
BOOTS * BELTS * BUCKLES 
JEANS • SLACKS • HATS 
SPORTCOATS * SUITS + DRESSES « TOPS 
JEWELRY * GIFTS * ACCESSORIES 


For a FREE Catalog 
Call TOLL-FREE 1-800-835-4004 
Tell Phone Operator Code 216 
Or Write To: 
SHEPLERS, Dept. 216, P.O. 7702, 
Wichita, KS 67277 


Entertain your friends with the new 
Electronic Dragonfly featured in 
the latest Heathkit Catalog. You'll 
also find the new Home Automa- 
tion catalog bound inside, filled 
with innovative products for the 
home, yard, and car. Home securi- 
ty. home control, home-study 
electronics courses and many 
more exciting electronic products 
are found in this FREE 88-page 
Christmas Heathkit Catalog. 


The complete window program for the hoped ro. 


SSS = р 


VELUX-AMERICA INC. 


With VELUX roof windows and 
skylights you can create a light- 
filled kitchen, sun-splashed bath 
oran open, spacious bedroom. 
Nearly 50 years of manufactur- 
ing excellence assures you of 
superior craftsmanship, weather- 
tight installation, and quality 
materials such as solid wood 
frame and sash, and double-pane 
tempered glass. With features 
like these, it's no wonder that the 
name VELUX has become synony- 
mous for premium quality and 
durability. FREE. 


CRUICHFIELD 


FILL IN COUPON AND MAIL TODAY 


8 


The Latest Audio and Video 
Equipment 


You'll find hundreds of compo- 
nents from dozens of the top 
brands in the latest Crutchfield 
catalog: Home audio, car stereo, 
alarm systems, video, tele- 
phones. Full-color photos, com- 
plete description and exclusive 
comparison charts give you the 
information you need. Our dis- 
count prices make Kenwood, 
Sony, Pioneer, Bose and other 
quality brands affordable. Send 
for your copy today. $1.00 


[| POULAR SCIENCE P.O. Box 1695, Riverton, N.J. 08077-7295 THIS COUPON EXPIRES JAN 31, 1991 


i Note: POPULAR SCIENCE New Jersey address is for Shop at Home only. 


| dling fee. Do not send cash. 
01 $12 


Name (please print) 


O3 FREE 05 FREE 07 FREE $ 
02 FREE 04 FREE 06 FREE 08 $1 


Please send the items checked below. | am enclosing $1 handling charge 
(any number of items per coupon) plus amount required for priced items. 
Orders will not be processed unless accompanied by the $1 han- 


$ 


ТАМ ENCLOSING 


$1.00 


for priced items 
tor handling Г 
TOTAL REMITTANCE | 


City & State 


| Address 


Zip 


| Please send check or money order made out to POPULAR SCIENCE. 


No stamps or foreign currency. Allow approximately six weeks' delivery. 


LEARN VOR 
CLEANING/MAINTENANCE/REPAIR 


EARN UP TO $1000 A WEEK,WORKING 
PART TIME FROM YOUR OWN HOME! 


THE MONEY MAKING OP OPPORTUNITY 

IF you ‘are able to work with I small hand 

tools, 

IF you possess average mechanical ability, and have 

a VCR on which to practice and learn... then we can 

teach YOU VCR maintenance and repair! 

FACT: up to 90% of ALL VCR malfunctions are due 

to simple MECHANICAL or ELECTRO-MECHANICAL 

breakdowns! 

FACT: over 77 million VCRs in use today nationwide! 

Average VCR needs service or repair every 12 to 18 

months! 

Viejo's 400 PAGE TRAINING MANUAL (over 500 pho- 

tos and illustrations) and AWARD-WINNING VIDEO 

TAPE reveals the SECRETS of VCR mainte- 

id repair - "real world" information that is 

NOT available elsewhere! 

Also includ I the info you'll need г ing 

the BUSINESS-SIDE of running a successful service 


operation! FREE INFORMATION 
CALL TOLL-FREE 1-800-537-0589 
Or write to: Viejo Publications Inc. 
FOUNTAIN AVE. 
LOS ANGELES, CA 90029 Dept. PS 
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Find your dream home in these six exciting 
volumes packed with proven, innovative 
home designs. Order your favorite catego! 

or send for the complete collection, "d 
over 4,050 illustrations in 1,136 pages! All 6 
books for only $19.95! 


FREE! 
Purchase two or more of 
our planbooks at regular 
price and receive free this 
NEW DESIGN PORTFOLIO 
featuring 75 of our newest 
creations. Also sold 
separately at $3.95. 


Satisfaction Guaranteed! Credit Card 
Orders Call Toll-Free 1-800-322-6797 


° 1250 HOME PLANS | 


| & HOME PLANNERS, INC. 
| Dept. Вк. 3275 W. ina Road #110, Tucson, AZ 85741 
Wes RUSH by return тай (check choice): 


| 

I 

0 (1) 315 ONE STORY HOMES | 
(under 2,000 sq. ft) $4.95 | 
(2) 210 ONE STORY HOMES (over 2,000 sq. ft.) $4.95 1 
(3) 150 1-1/2 STORY HOMES $3.95 1 
(4) 360 TWO STORY HOMES $695 | 
(5) 215 MULTI-LEVEL HOMES $4.95 1 
(6) 223 VACATION HOMES $4.95 | 
(7) NEW DESIGN PORTFOLIO $3.95 1 
| 

П 

I 

I 

| 

1 

| 

П 


oo00000 


‘SEND ALL 7 BOOKS AT $19.95 (A $34.65 VALUE!) 


Inside Biosphere M (Continued from page 591 


I'm particularly interested in is sus- 
tainable use of rain forests.” 

In selecting animals, Prance and 
the other project consultants looked 
for species that would pollinate plants, 
aerate soil, transport seeds, and serve 
as food sources for higher animals. 
Each biome captain submitted a list of 
species appropriate for the environ- 
ment he had designed. The captains 
then compared lists and evaluated the 
compatibility of the species they had 
recommended. Would two animals 
compete for the same food source? 
How would each plant be pollinated? 
What would an insect’s larva eat? 

The scientists debated whether to 
include an overabundance of plants, 
many of which probably wouldn’t sur- 
vive, or select a smaller number of 
species deemed likely to get along. 
“The idea of packing more in won out 
in the end,” says Prance. “The theory 
is to overpack it with species, and let 
them fight it out a bit. I expect to see 
some extinctions. I’m not worried 
about that, as long as we don't lose too 
many. The experiment will be to see 
which ones really will do well in the 
Biosphere.” 

If things get out of hand, the 
Biospherians can step in, harvesting 
or pruning plants that are growing too 


fast. The humans, who function as 
“keystone predators,” can also reduce 
animal populations if necessary. 

Unlike the plants, the animals 
won't be crowded. Using data from 
captive breeding programs, research- 
ers will stock Biosphere II with the 
minimum number of animals required 
for reproduction. The largest animals 
are three galagoes (bush babies), 
small primates originally from the 
coast of Kenya. Born and raised at 
Duke Universitys Primate Center in 
Durham, N.C., they are now learning 
how to pick fruit from tropical trees. 
The galagoes are an exception: Few 
mammals will live in Biosphere II, be- 
cause their caloric demands are high- 
er than reptiles or amphibians. 

Insects will be plentiful—45 species 
or more, depending on how many 
sneaked in before the roof was com- 
pleted. Scott Miller, from the Bishop 
Museum's department of Entomology 
in Honolulu, chose insects to serve as 
pollinators, detritus producers, and 
food for vertebrates. 

In collecting samples of animals 
and plants, project consultants for the 
marine and terrestrial ecosystems 
used different approaches. “Marine 
systems require an environment be- 
fore they can be brought in," explains 


Mamod LIVE Steam 


STEAM TRACTOR 


V 


Working Replica of ones used years ago in Lumber 
Camps and Threshing Runs. Comes complete with 
Brass Boilers, Copper Steam Pipes, Steel Fire Box, 
Cylinders, Pistons and Whistle that actually 
blows, made of brass. Uses water and burns 

solid fuel. Takes 3 to 5 minutes to raise steam, 

then will go 1/3 of a mile, self-propelled. De- 

velops 1/15hp, 3000rpm, 10" long, 7" high, 5" 

wide, weight 4-1/21bs. Made in England. A 

real work of art, gleaming and beautiful. 


Mamod engines are 

constructed of heavy 

gauge steel, brass and cop- 

per, with steel fire boxes, filler funnel, burner tray, safety valve 

and forward/reverse standard. Run on solid fuel tabs (pro- 

vided), always available from us $4.00 for 20 tabs. Kits also 
ге. 


STEAM 
LIMOUSINE 


The Classic 
Four Seater in stunning 

silver, brass and black. Silver 

spoke wheels, black seats, brass head- 

lights, front ornament and steering wheel. АП copper and brass 
steam parts, steel bodywork and chassis, die-cast alloy wheels. 
15-1/2" long, 6-1/2" wide. Order &Limo. 


STEAM POWER ENGINES 


Mighty Stationary Engines 

utilize same quality parts as 

steam vehicles. Two to 

choose from: #SP2, com- 

pact model with boiler, 

cylinder, stack, drive- 

wheel (457 X 8"); and 

#SP4, а hefty two-section 

unit with boiler, whistle, 

f suck. pipes, cylinder, drive- 

wheel & forward/reverse (plat- 

form 9" x 7"). Both can drive #WS1 
Workshop, 6 stations with connecting pulleys and wheels. 


DutchGuard 

Dept. PS11 

P.O. Box 411687 
Kansas City, MO 64141 


Price 
$116.00 
$214.95 
$69.95 
$89.95 
$64.95 
$4.00 


Quan Total 


Shipping 
TOTAL ENCLOSED 


| TOLL FREE 
1-800-821-5157 


Alling. “If you collect a bulk sample, 
you will have a community that is 
very diverse and stable," she says. To 
collect samples for the marsh biome, 
scientists divided a stretch of marsh 
35 miles long into zones and removed 
a two-by-two-foot sample from each 
zone. They lined up the chunks of soil 
like linoleum tiles, compressing an 
entire marsh into 4,500 square feet. 


Fighting edge effects 


The terrestrial ecosystems, on the 
other hand, develop gradually. It's im- 
possible to start out with 100-year-old 
trees. "What we had to do is design 
the rain forest the way an area colo- 
nizes," says Prance. "Say a tree falls 
down, or the Indians clear a clearing. 
What comes back? Well, first of all you 
get fast-growing, light-demanding 
trees. We have to do the same, be- 
cause we've got to create some shade 
quickly. Some of the other things that 
are slower and need the shade will be 
underneath," he explains. 

The rain forest's sensitivity to in- 
tense sunlight causes an "edge effect," 
a chain reaction in which a rain for- 
est's edges keep advancing toward its 
interior. Scientists such as Dr. Thom- 
as Lovejoy, assistant secretary for ex- 
ternal affairs at the Smithsonian In- 
stitution and a member of Biosphere 
Пв project review committee, are con- 
ducting studies to determine the min- 
imum acreage required to prevent edge 
effects from consuming a rain forest. 

Biosphere Ils planners intended to 
use louvers to protect the rain forest 
from sunlight, but they didn’t work 
well. As a replacement, Prance de- 
signed a “ginger belt” for the three ex- 
posed sides of the rain forest biome. 
Sunlight doesn’t seem to harm ginger, 
which grows in poor soil. Other spices, 
bananas, and bird-of-paradise flowers 
will also grow in the ginger belt. 

The experimental technique hasn't 
been tried anywhere else. If it works, 
it could help scientists retard defore- 
station in rain forests, especially be- 
cause the belt provides economically 
valuable products. Initial results are 
promising: A few months ago, workers 
discovered the first ginger blossoms. 

Many things could still go wrong in- 
side the small but complicated world: 
The glass panes might not admit 
enough light, the cooling system might 
break down, air leaks might form, and 
there might be massive extinctions. 
But most observers say that even if 
the experiment fails in many respects, 
it has already accomplished its most 
important goal. Says Tony Burgess: 
"The effort required to transport the 
Biosphere is the first step in appreci- 
ating it." 
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Introducing a health club workout, 
without the health club hassle. 


3 т Ser A> Try the Nordic Fitness 
yv «> | m = Chair for 30 days at 


home. 


Call: 
1-800-848-7786 


L 


INORDICFITNESSCHAIR- 
from NordicTrack 


Send for 
FRI "IDEO 
& Brochure 


A 30-minute drive. 20-minute wait. 
And 40-minute workout 
on 12 pieces of equipment. 


A 10-minute workout. 
In your own living room. 
On the Nordic Fitness Chair. 


4 


| Call Toll Free in 5 and с | 
1-800-848- 

Introducing the Nordic Fitness Chair your upper and lower body. | О Please ноо н | 
by NordicTrack, a revolutionary new Do our 10-minute “Basic 6” | Q Also a free video tape | 
product that lets you avoid health club workout, or choose from over 30 | Sume. — — ————— ] 
hassles ong picked Ф the upper- and lower-body exercises to | Street | 
= fort and convenience of your own develop your own personalized City pem Zip 

Oe routine. Either way, the Nordic Fitness | Phone ( ) | 

By simply adjusting the chair's arm Chair will give you all advantages of a | NordicTrack 141C Jonathan Blvd. N., | 
into five different positions, you can health club workout, in a fraction of the Chaska, MN 55318 
exercise all the major muscle groups in time! 894K0 A ышар ыла 


А» Seen Ок T.U. 
J THE ULTIMATE 
-~ ROLLING RULER 


GRAPHIC C) WIZARD 


FAST... ACCURATE... PRACTICAL 


+ ITS A COMPASS MITSAPROTRACTOR «TSA T-SQUARE 
* CIRCLES UP ТО 24 ОА • ANGLES + PARALLEL VERTICAL LINES 
* CUBES + 3-0 DRAWINGS + GRAPHS, 


An everyday time saving instrument for the he shop, o! 
desk, drawing board, or even on the job. The "WIZARD" is a 
must. Functions as six precision hand tools in one. 


GREAT FOR LAYOUTS 
ТАА! ON GLASS, METAL, WOOD, 
SHEETROCK, PAPER .. . ALMOST ANYTHING 


ORDER NOW... 


onty $19.95 ac. 


OR SAVE AND ORDER... 


TWO.. 2259 SAVINGS ....... 51495 EACH 
ONE DOZEN .......50% SAVINGS .. -$ 995 EACH 
PLUS SHIPPING. HANDLING INSURANCE 
ONE +350 TWO #450 PER DOZ 1650 
30 DAY MONEY BACK GUARANTEE. LIFETIME WARRANTY 


ORDER TOLL FREE: 1-800-426-3555 рр: b 
A OR MAIL TODAY TO e9 Milliou Sold ae 
THE WIZARD r 


883 CAPE HAZE LANE, NAPLES, FLORIDA 33942 


“The Pexject Xmas Gift” 


Гленн 


Me 


v 
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3865X COMPUTER 
WITH VGA MONITOR 


* 100% IBM compatible. 

* Includes 14" VGA color monitor. 

* 80386SX-16/8 MHz speed, zero wait 
state, upgradable to 20 MHz 

* One 3-1/2" 1.44 MB floppy disk drive. 

* One 5-1/4" 1.2 MB floppy disk drive. 

* 40 MB hard drive/millisecond access time. 

* One MB RAM on motherboard 
expandable to eight MB. 

* Expansion slots: four IBM AT slots. 

* Built-in VGA video support. Battery 
backed real time clock/calendar. 

* Two serial ports. 

* One parallel port. 

* 80387SX-16 math co-processor socket. 

* 101 key IBM style keyboard. 

* Phoenix BIOS. 

+ Model # CPC8248. 

* Includes MS-DOS 4.0. 

* Dim.: 16"Wx18"Dx5'H. 

* One Year Warranty 
thru Cordata. Міг. Sugg. Retail 


* Factory New! 
Factory Perfect! $2,968.00 


Ss. $1499% 


include 
software 
йет No. B-2388-143578 
Insured Ship/Hand.: $49.00 


shown on 
screen 

FOR FASTEST SERVICE 
CALL TOLL FREE 


1-800-729-9000 


са 
VISA MasterCard 
[IL Ax 


DAMARK INTERNATIONAL, INC. 
7101 Winnetka Ave. N., Minneapolis, MN 55428-1619 
Customer Service • 1-0082 


Please rush me: Cordata Computer(s) 
@ $1499.99 each, plus $49.00 s/h each. 
Item No.B-2388-143578 
MN res. add 6% sales tax. 


CI СпескМо C] VISA О Master Card Г] Discover 
Card No. 
Exp. Date — 7 _ Ph. # ( 
Signature 


Copyright 1990 DAMARK INTERNATIONAL, INC. 


DELIVERY TO 48 U.S. STATES ONLY 
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Be Your Own Boss 
...IN YOUR OWN BUSINESS! 


Hundreds we've trained have succeeded in this 
fascinating and highly profitable profession . . . 


.YOU Can Do It, Too! 


"No more hard, nasty work for me. 
Now I have my own business and with 
hardly any effort I average around $50 
a day. Thanks for my new start in life.” 
Sam Walker Prichard, Alabama 


“I opened my own business, spare 

time, seven months after I enrolled and 

made a profit of $329 for the first week.” 
B. A. Deberry Littleton, Colorado 


"Before enrolling 1 
checked otber courses 
and also asked for 
advice from several of 
the professional 
locksmiths in my area. 
They all said Foley- 
Belsaw was tops and bas 
the mast versatile 
Key Machine. 

“I always 
wanted to have 
my own business 
and now I do, thanks to Foley-Belsaw 


David Fairbrother—Dave's Locksmith Service 
Milwaukee, Wisconsin 53209 


Work Part Time, Full Time — Right at Home. 


Be aLOCKSMITH! 


Get into this booming high-profit business that’s 
Easy to learn—Easy to do—Easy on You! 


Never before have money-making opportunities been so* o Extr. 
great for qualified Locksmiths, Now lucrative regular № at! 
lock and key business has multiplied a thousandfold as Cost 


ma Included With Your 
Locksmith Trai! 


millions seek more protection against zooming crime. BURGLAR 
Yet there's only one Locksmith for every 17,000 people! ALARM 
Make Up to $26.00 an Hour — even while learning! sna SecunITY 


Train FAST at Home! 
You're “in business” ready to earn $10 to $26.00 an 
hour a few days after you begin Foley-Belsaw's short- 
cut training. Take advantage of today's unprecedented 
opportunities in locksmithing for year-round EXTRA IN- 
COME in spare time — or fulltime in a high-profit busi- 
ness of your own. Hundreds we've trained have done 
it. So can YOU! All tools plus professional Key 
Machine given you with course. These plus practice 
materials and equipment, plus simple, illustrated les- 
sons, plus expert supervision, plus business-building 
EMG will enable you the KEEP THE MONEY 
'OMING IN! Ideal for retirement — good jobs, too. 


SEND FOR EXCITING FACTS—No Obligation 
Discover what's in Locksmithing for you — how Foley-Belsaw's 
master-locksmith-approved training can give you the skill you 
сап depend on to EARN MORE — E 


PRO KEY 
MACHINE 


training. Covers 
all phases of 
Burglar, Hold-Up 
and Fire Alarm 
servicing and in- 
stallation. This 
valuable and 
timely instruction 
includes all special tools and 
supplies. ONLY Foley-Belsaw offers. 
such extensive training in this 
rapidly expanding field as a part of 
your Locksmith training. 
ADVANCED Locksmithing! 

How to change combinations, in- 
Safe, Vault and 
Box locks. 
You'll find it fascinating and high- 
ly profitable work. 


Мо? LIFÉ MORE. 


ALL SPECIAL TOOLS AND 
EQUIPMENT INCLUDED! 


This Pro Key Machine can 


alone add up to $200 a 
month to your income... SS 


and it won't cost you a pen- 
ny extra with your training. 


Find out all about it! 
Just fill in and mail coupon below (or send post- 


RUSH — FOLEYBELSAW INSTITUTE 
card) to receive full information and details by 


cari) to receive Nl Ыгы COUPON 6901 Equitable Һа. Dept. 11892 


There is NO OBLIGATION and NO SALESMAN Will Call—ever! 


RUSH COUPON TODAY 6301 EQUITABLE RD., DEPT. 11892 
| FOR THIS FACT-FILLED KANSAS CITY, MO. 64120 


IFREE 


| BOOKLET! 


чо?” 


FACTS TODAY! si 4 wr 


1 YES, please send me the FREE booklet that 
gives full details about starting my own business in 
Locksmithing. | understand there is no obligation 
and that no salesman will call. 


Tells how you quickly Name. 
train to be your own boss 
in a profitable Sparetime Address. 
or Fulltime business of 

City__ 


Send for your 
copy today! 


details on our 30-а) 


I your own PLUS complete 
NO RISK Trial Offer 


State. Zip 


Northern 


Where the Pros and Handymen Shop. 
ORDER TOLL FREE 


1-800-533-5545 


Sale Prices Good Thru 11-30-90 KEY #93422 


Heatsupto 800 squareteo Н! 


Up to 9-1/2 hours trom 
heater produces up to 
16 981015 of Kerosene. 250 000BTU. irs adjustable 
em down to 75,000 BTU, Has 
piloUsafaty control valve and 
emit 17285 
spark ignition. Use 100 Ib. 
Sale $119.99 propane cylinder (not in- 
cluded). 
һет# 1736 


Sale $129.99 


16 Ton One-Swing 
Hydraulic Log Blaster 
Log Splitter 12 Ib. Lumberjack log 
‘Tums logs into firewood ^ splitter maul. All steel with 
FAST! 5 HP engine. cushioned grip. Splits most 
11 GPM 2-stage pump, logs with one stroke. 

24" stroke, В" wing wedge. 35-1/2" long. 

List $1100.00 tenti 


Кеп 1134 Sale $19.99 


\ 5-НР > 
/ Electric Motor 

= for Air Compressor 
4000 Watt Generator 5-HP single phase motor 
Packs 4000 continuous has all copper windings. 
watts of power! 8 HP. Heavy duty industrial 
Tecumseh engine has construction with ball 
cast iron sleeve. bearings. CCW, 
Кет 16425 electrically reversible. 


456 trame. 1.15 service 
Sele $424.99 factor. 3600 RPM. 


208/230 Volts. 
Item# 00280 


Sale $124.99 
Superbooster 


— 

Electric Duct Fan Digital E | 

Boosts aito roomsthatare Indoor- PERT 

hardtoheatorcool! 2-year- Outdoor ©? - 
Thermometer 

6" Duct m. With Clock and 

Moves 200 CFM, draws Temp Alarm! 

:40 Amp. 20 Watts. Warns you when temp 

Item 17283 exceeds or falls below 

Sale $36.99 level you preset! Records 


8" Duct Fan high and low. Big LCD 
readout. 4"W. 
Moves 300 CFM, draws toma 16898 


46 Ar 25 Watts. 
oma 17284 Sale $24.99 


Sale $39.99 


STRANGE! 


Blectrical Book 


N y LA 

INCREDIBLE SN "z^" TESLA BOOKS! 
e AS Discover the finest collection of quality 

BOOKS! SUM Tesla books available, including both new 

If ou BERT гене SON books and reprints of very old, rare ub 

Your сору of Lindsay's Ca" ов inventions, a 1904 book on Tesla's 


lectrical Books catalog, you've wirel - 
experiments with less power trans 

really acd something? You'll mission, rare and unusual books on the 

one of the most bizarre col- construction and use of high voltage 


lections of paperbacks, pam- 
phlets, industrial references on 
incredible plans, lost 
secrets, forgotten 
events, and strange 
theories ever 
assembled! 


CATALOG 
PACKED 
WITH 
UNUSUAL 
PLANS! 


Write for a catalog! Learn how to make 
neon signs, rewind motors, gt high 
power from auto alternators and genera- 
tors, build a spot welder, an electric 
scooter, an arc furnace to melt metal, 
build a storage battery, a high perform- 
ance crystal set, even à без Edere X-Ray | 
machine! Its all here. Write for your сору e, 
today! ( 


Build 
SOLAR CELLS! 


Build a genuine working 
solar cell! Turn sunlight 
into electricity! Per- 
haps not the highest ef- 
ficiency, but low cost! 
Really works! It's for 
real. Complete plans! 


Write for 
CATALOG! 


Write for your copy of Lindsay's 


Tesla coils, and much more! Highest 
quality guaranteed! 


Build Lightnin 
Bolt Generators 


Build a Wimshurst 
machine, Telsa Coil, 
Oudin Coil, Induc- 
tion Coil, Winter 
static electric ma- 
chine! More! Build 
Jacob's Ladder, con- 
densin; electro- 
scopes, 'den jars, 
scintillating tubes, electri- 
cal cannons, Cavallo's cyl- 
inder machine and much 
more! Great science proj- 
ects! Most complete collec- 
tion of high voltage 
books you'll find any- 
where! 


RARE EARLY 
RADIO BOOKS! 


Incredible collection of 
early shortwave radio 
books, disc television, 
unusual radio experiments, and more! You'll 
even discover a strange collection of books on 
“Fringe Science” — lost continents, perpetual 
motion, unusual phenomena recorded through- 
out the centuries, and much more. Explore the 
strange world that lies between fact and fiction! 


indsay's Electrical Books 1 
1 Box 583-WT3, Manteno IL 60950 Ї 


Enclosed is $1.00. Send me a copy of Lindsay's |] 
Electrical Books catalog via first class mall! 


new Electrical Books catalog and p 
see for yourself what you ve been miss- Pee 
ing! Send $1.00 (US & Canada) or І 


$4.00 foreign airmail. We'll send your ci 
catalog immediately! Write today! L 


and Outdoor Jobs. Solar-Powered 
Tubular steel stand Battery Maintainer 
telescopes from 4 to Helps keep your 
10 feet high. Tripod and 12-Volt batteries 
base folds for easy at full charge. 36 solar 
storage.UL listed celis create power. 
Switchbox and 11-1/2"Lx 9-3/8"W х 3/4"l 
10-foot cord. Clips and cable included. 
Кетӣ 11003. Item 33431 
Sale$69.99 Sale $59.99 
ied o 1 

1 Send for your FREE 136-Page 

l DISCOUNT CATALOG 
Name, 

1 

1 Address 

га, 

Т State. Zip 


1 Key#93422 SEND TO NORTHERN: 
P.O. Box 1219, Burnsville, MN 55337-0219 


NO WIRES 


With Invision you don't need wires to send a 

crystal clear picture from your VCR, Cable box, 

Loe disk player or Vide camen wary mai | ее uty 
transmitter& one receiver. the house. Invision also allows you to watch one One Year Warranty 


$99.00 + $5.00 Shp& Hndi. video source while transmitting a different source aoe 


[=] ZS SS\c.o.v. 10 another TV. Innvision transmis up to 120 fect г ИЕ 


LOOK MA! p 
| 


through walls, floors, etc. 


TO ORDER OR REQUEST 
OUR FREE CATALOG CALL 


1-800-624-1150 


Or 
FAX (402) 392-0991 
Or Write 
M.D. ELECTRONICS 


875 So. 72nd Dept. V Omaha, Ne. 68114 
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KD оце 
ENGINE 


NOW'S THE TIME 


. + Sten wasting H.P. 
• Stop wasting gas 


Let FluroCote give you longer 
engine life. . . lower maintenance 
| costs. . . delay costly overhauls. 


* -——À RACE TRACK PROVEN 


50,000 uiLES OF 
INTERNAL ENGINE 
PROTECTION 


Not a lubricant or oil additive 
1 but a metal-to-metal friction 
| reducing engine treatment 
| 


“Henry Kloss brought Dolby sound, CrO; cassette tape, and 
large-screen projection television into living rooms, and made 
the dominant speaker systems of three decades. Now he's at it 


again at Cambridge SoundWorks, x 
selling direct to the public.” Inc» 


that lasts oil change through 
oil change. 

Produced by using PTFE, the most 
slipperiest lubricant known, FluroCote 
uses the oil (does not become a part of 
it) to reach the various metal parts of 
the internal working area of the engine. 
As the engine develops heat FluroCote 


А Cambridge SoundWorks we manufacture 
ikers and music systems designed by ise 
Hoss founder of AR, KLH & Advent), and we sel 


them from our factory in Newton, Mass Wealso | a bonds itself to the metal literally 
sell carefully selected audio components from becomming part of the metal filling 
brands like Philips, Pioneer and Denon. Because j minute holes or scratches of the metal 
we sell factory-direct, you can save hundreds of : surfaces, thereby preventing "engine 
dollars on monens and systems. We sell FLEET drag" and eliminating cold starts. 
nothing but "the e stuff." Our knowledgeable PROVEN 

audio experts will help you make the right choices, | 


y MONEY BACK GUARANTEE IF NOT SATISFIED 
Please send me 802. bottles FluroCote. 
1 am enclosing $. ($19.95+$2 S/H) 
Calif. res add $1.35 sales tax. 


advice, to order or for “hook-up help" 365 days a 


without being pushy. And you can call toll-free for | 
year. This is the simplest way to get the right deal 


оп stereo components...and there's no risk. | og oe E 77. бн, 
* Call toll-free for factory-direct savings. в: Маса - Only $1995 5 
* UPS delivers right to your front door. | ciy = = 80z Войо TREATS AVERAGE ENGINE 
i ATID E ӨП АН a Leas W Nai To: TAYLOR ENTERPRISES, INC. DeptPSTI TO ORDER TOLL FREE 
q y you Duy. | 202 W. Hillcrest Ave., San Bernardino, CA 92408 CALL 1 9-19 
* 30-day money-back guarantee. | hmmmmmwmmmmm -800-999-1995 


Г To get the righ 
stereo, isi enint 


| 
!-800-ARA-HIFI 


24 hours a day, 565 daysa year (1-800-252-4434) 


President “Look-Alike” 


Hidden Clasp, Simulated Diamonds, 
State-of-the-Art Quartz Movement. Easi- 
ly confused with the real 18K Gold Rolex 
Ladies' or men's. Only $39.95 (add $5.00 

post/hndig/insur. In CA, add $2.60 tax). 
COD-OK. Call 1-800-648-4600 or send 
check to: AVADIO , 9016 Wilshire Blvd., 
Ste. 828-2 , Beverly Hills, CA 90211 


| 

| 

| 
— C—— MAG ATRAC. 
Tame | FACTORY- ASSEMBLED 

| or in KIT form! 

| 

| 

| 

| 


city State Шр 


Amazing | 1791b fying | machine 
CLIMBS to 10,000 feet NO LICENSE 
required NO WINGS or Helicopter blades 
COMPLETELY TRANSPORTABLE SAFEST, Easi- 
est, Cheapest way to fly for complete info + 
FREE Demo flight send $5.95 to: Freedom 
\ Fliers, PO. Box 135 , West-Pittston, PA 


| 
| 
| 
E 
| 
| 
| 


| ATALOG of uses... $1.00 
@ TECHNICAL MANUAL of 

construction details.. $7.00 | 

VIDEO (30min)... $18.00 | 


SOUNDWORKS 


154 California St., Suite 126N, Newton MA 02158 
* In Canada call 1-800-525-4434. Fax: 617-332-9229 


Outside U.S. or Canada 617-332-5936 __ _| STRUCK-KIT 8643. (Buy One Be A Dealer If Open.) 
АКЕ Advent are trademarks of Intemational Jensen, Inc AR & E tees pags | 3 


Advent are not associated with Cambridge SoundWorks. 
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Shoppers' Showcase 


A selection of products and services for PoPuLan Science read- tiser. For advertising rates for this section, write or call Diane Pahl, 
ers available direct by mail. Enjoy the fun and convenience of Direct Response Manager, PoPuLAR Science, 755 W. Big Beaver Rd., 
mail ordering shopping. Please order directly from the adver- Suite 420, Troy, MI 48084; (313) 362-9005; fax # (313) 362-3403. 


THE "GREAT DEAL" CATALOG 


1-800-729-9000 
ou usc MN 


WITH 14" HIGH RESOLUTION VGA i SCRIPTEN™ LASER PRINTER 
COLOR MONITOR w/ 30 MB HARD DRIVE | WITH ADOBE* POSTSCRIPT* 
* 80286 microprocessor, 12.5/6.25MHz switchable. i FOR ІВМ" & APPLE* 


* 1 MB RAM on motherboard, expandable to 4 MB. x * 100% IBM compatible. «3 MB RAM. 
* 30 MB hard drive. - 


AO uS Dd ee * 1 MB ROM. + Adobe controller. • 68000 
*One 5. y drive. mi r. *Prints 10 г minute. 
* High resolution VGA monitor: 640 x 480. Е Umbro aed x 300 dpi. ae butin 

* Socket for 80287 math co-processor. typefaces including: Courier, Helvetica®, ITC 
+ 16- bit VGA card; 800 X 600 resolution. = Avant Garde Gothic®, ITC Bookman®, ITC 

~ З expansion slots—two 16-bit and one 8-bit. Zapt Dingbats®, New Century Schoolbook®, 

* IBM compatible. • 1 serial port. New Helvetica Narrow®, Palatino®, Symbol®, 
+1 parallel port. Times®. » Emulates the HP LaserJet™ 

+ PS/2 compatible 6-pin mouse port. * Type styles and sizes: Most characters can be 
* Real time clock/calendar. printed from 2 pt. to 127 pt. Plain, bold, italic, 
* AT style 101-key keyboard. 


inderline, & combinations of these can also 
+ Phoenix 286 ROM BIOS. be printed. - Supplies include! toner corridgs, 3 MB RAM! 
* Includes MS-DOS 4.01 with 


. developer cartridge and drum (all included). 

DOS Shell tities Peres aas + Interface/system compatibility: Apple Talk (RS- Mr. Sugg. Retai: $4,595.00 
i-i bate автмх [Росава Асе? interaction) Ми. Sugg. Ratai $2,293.00 | 122), AS232 serial port, baud rates (1200, nee а, 
* PC di "Hx 


ame & “Splash demo DAMARK 9600, 19200), centronics parallel, HP LaserJet — DAMARK $ 1 999 
15-1/2"0, * Monitor dim.: | rogram, Also includes PRICE $ 999 99 | Plus. « Marking engine: Hitachi SL-100. PRICE 99 
18.9 Wx 14,7°D x 14.1°H. — [coupon to buy “Splash at (х= IN, * Dim.: 20" x 17-1/4" x 15". + Weight: 90 Ibs. Item No. B-2376-150730 

* Опе Year Mfr. Warranty! [great savings! Insured Ship/Hand.: $49.00. | «90 Day Mfr. Warranty! • Factory New & Perfect! Insured Ship/Hand.: $69.00 


У VIDEOWRITER/WORD 
имбүмтн ш-н чаа HALOGEN PROCESSOR 130 
IT'S THE INSTRUMENT OF TODAY! Fea- à ROORIAME Type protes- 
tures an exciting "Auto-Play" function Y. опа na M 
for anyone that wants to play guitar but Fill your room with light documents, le- 


doesn't know how! from this Halogen Torchi. 94! notes, term 


х Р Floor Lamp. papers, YOU 
ie Adie slats NAME IT with 


+ Halogen torchiere tior lamp. 
тее ет чотак + Shines light upward, yet fils entire | this incredible 


room. Magnavox Vid- 
* Variable light control switch. eowriter. This is 
*DEMO E included. 
function switch. 3 тё у= eger эро а complete word processor for al your 
< Set Rhythm Tempo to your 


+ Contemporary design typing needs. Type information onto the 


desired speed. С Glass i ik 
+ Auto-Bass Volume mix. Tutto chub deemed dee i, | Sereen, make corrections, then save for 
» ey COI QU Jc; complete lighting effect the best looking word processing ever. 
a g r Voce * Color: Black, white, brass, chrome, : 
Guitar |, Il, Synth, Vibes I, Il and Brass. et icone. + No disk required! «32K RAM reusable storage. 
* B — rhythm patterns including rock, disco, latin, + Height: Approx. 72* * Holds approximately 15 pages. 
8 beat, ballad, waltz, 16 beat, & swing. ‘one Year Mir. Warranty! - Full word processing functions. 
* Bridge string cover. + Factory New! Factory Perfect! * Built-in 50,000 word spell-checker. 
* Touch responsive right hand strum strings. * Split-screen capability—work on two pieces at once. 
+ Full manual fingerboard м. Sugg Rear $170.00 | " 5 different type styles—normal, bold, wide, superscript 
* Built-in speaker/amplification system. vé F (for footnotes), and subscript (for chemical notations). 
* Easy operation manual. DAMARK $ 39 99 | . No computer training necessary! 
+ Modal #: XG-1. PRICE + Wide letters and numerals 
Li (Візск)ћет No. В-2376-127911 . k E 
Made by Suki Sese Rotat: $299.00 acun No meterai | «Model #:PUT7SOBE. supp. Roat: $549.05 
DAMARK $ 99 (erass)em No, В:2376:130161 4) "pario * — DAMARK $ 99 
orem PRICE (Chrome)iter No, 8-2376-130179 | _ but like new, PRICE 
(Amonsjten No. 8257613087 | *90 Day Mir. Warranty! 
Insured Ship/Hand.: $9.50 


DATE 1-800-729-9000" 


пет No. B-2376-126757 
Insured Ship/Hand. $15.50 


Customer Service: 1-612-531-0082 
NAME 


ADDRESS. 
CITY ZIP. 
PHONE. 
CARD NO. EXP. DATE Check/Money Order 
SIGNATURE 


Total 5/НЛ 


Copyrigt 
Send To: DAMARK International, inc., 7101 Winnetka Ave. N., Mpis., MN 55428-1619 Ali rights. 


jht 1990 DAMARK International, Inc. GRAND TOTAL 
reserved. 8.2376 
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THIS IS THE NEW STATE OF THE 
ART T.V. ANTENNA — Simply attach- 
just like the old "Rabbit Ears." 

* NO WIRING * NO CABLE FEES 

or CHARGES because you're 

using only RF Reception to pull 

in all signals on VHF and UHF 

from 9 to 82 . , . with no need for 
а De-Scrambler because you're 
not using satellite reception. 

NO SPECIAL LOCAL OR 
GOVERNMENT PERMITS NEEDED. 
Sits on top of any TV in just 

5 inches of space. 


ONLY 10,000 UNITS 
AVAILABLE 


* ON FIRST-COME, FIRST-SERVED PURCHASE 


GET ONE FOR EVERY T.V. 
IN YOUR HOME 


mm um s MONEY BACK GUARANTEE == = 


TV DISH ANTENNA, Det 9172 
300 McCann Street, Nashville, TN 37210 
Please rush me the TV Dish Antenna for only $9.95 
SAVE! Two for only $15.95 
C SAVE MORE! Thee for oniy $22 95 
WA 53.00 Shipping and Handing foreach antenna 
Money Back Guarantee on purchase price it not completely satisfied 


and keep The Basic Guide to Satelite TV as our Free Gitt to You. 
Tenn, residents add sales tax. 


Credit Card Buyers— Call: (615) 254-7230. Enclose is my check or 


COVERS. . How to vi 

FREE * 50x more 

dio 

FRE ger qualty picture and sound tan c 
want from Disney to 

тея HBO-Arts and Entertain- 


Movies—Cinemax- eH Money Order fr 0 charge my STERCAR 

ment-—V from around the чопо Pert І E. EON, і 
ГҮ AND MORE! Book retails for ЕСЕ э Ое 

Network кес = м 


; ein | 
Morir pote rome: Smet arn i dye 


OWN YOUR OWN HOVERCRAFT 


The ONLY TRUE All Terrain Vehicle! 
SCAT HOVERCRAFT, INC. FLY 


The largest manufacturer Over Land, Water 
of recreational Ice, Sro pl 
Poe n Cushion 


of air 
“EXCITING VIDEO 
AVAILABLE" 


Call 
1-305-691-5100 
For Free Information 


SCAT HOVERCRAFT, INC. 


BUYING OR REFINANCING? ATTENDING AN AUCTION? 


Do you know the current rules regarding: CONVENTIONAL 
morigages— GOVERNMENT programs Your CREDIT—HOW MUCH 
you can borrow? 

|. This book will help you prepare, qualify for AND choose the mortgage 
which wil save you substantial $SS. 


FREE CATALOG! 
1-800-648-7938 


JERROLD HAMLIN OAK ETC 


CABLE TV 
DESCRAMBLERS 


* Special Dealer Prices! 

* Compare our Low Retail Prices 
* Guaranteed Prices & Warranties! 
* Orders Shipped Immediately! 


REPUBLIC CABLE PRODUCTS. INC. 
4080 Paradise Ва #15, Dept. 512 
Las Vegas, NV 89109 
For all other information (702) 362-9026 


VCR CLEANING & BASIC MAINTENANCE 


DEALERINQUIRES INVITED 
6865 N.W. 36 Ave. 
Miami, FL 33147 


Whether you are: Р 
A REPEAT һиуег— A FIRST-TIME buyer—A HOMEOWNER 
refinancing or a VACATION home shopper 

KNOW YOUR OPTIONS! Choose the right morigage program! 
Send $18.95 check or M.O. to: 
Filios Publishing 

РО. Box 663-PS. 
Bedford, NH 03102-0683. 


FULL 30-day 
money-back 
guarantee 


lubrication | Now! 


PLASTIDIP. | 
ADDS GRIP TO 4 
YOUR TOOLS / 


| Your tools feel better. You get 

| a better grip when handles are 
coated with flexible PLASTI DIP. 
Won't chip, crack or peel. Many 
colors. 


PLASTI DIP at leading Hardware 
& Home Centers nationwide. 


PO. BOX 130 
CIRCLE PINES, MN 55014 


Cable TV Surveillance? 


Send $3.50 for our controversial article titled 


Add A VCR to Every Room... 


with the first FCC approved wireless home 
broadeast system. 120 ft. range. 


Videocaster 2000 $99.95 


One Remote Replaces Three... 


The MAC 20 wireless remote replaces any three 
combinations; TV, VCR, Cable Converter, Stereo, 
CD Player or other entertainment units that 
operate on infrared signals. 

..$59.95 


MAC 20... 


Call Toll Free 1-800-332-3557 


VISA, MasterCard and COD 
Outside USA Call 1-508-699-6935 


Add $4.00 S & H, $6.00 outside USA 
D & D Electronics, Inc. 
PO Box 3310-DP, М. Attleboro, Ma. 02761 


BEST BUY! 


In Stock for Immediate: : 
B Shipping or Pick Up. 

Call or write for free 20 page color brochure: 
THE IRON SHOP Dept. PS110 (215) 544-7100 
Box 547, 400 Reed Road, Broomall, PA 19008 

Showroom/Warehouse Locations In: 
Pomona, CA (714) 598-5766 Sarasota, А. (813) 923-1479 
Houston. TX (713) 789-0648 Chicago, IL (708) 952-9010 
[EG Stamford, CT (203) 325-8466 


THE IRON SHOP 


MANUFACTURERS 


€ THE ULTIMATE PEN e 


THE BEST WRITINGPEN Developed for NASA for outer space} 
уой" ЧЕ eR USEI Excals on Earth 


ITES CLEAN OVER GREASE, Doei, 
* WRITES] IN EXTREME COLD & HEAT, EAS) 


» WONT DRY IN 100 YEARS, REW PATENTEI 
* WRITES SMOOTH AT ANY ANGLE, EVEN UPSIDE DOWN + 
pu ve ees ‘OR THREE FOR $17.95 - POSTAGE PAID 


JES, 1859 S. PATRICK DR. ETT 
INDIAN HARBOUR BEACH, FL32507 s MONEY BACK 


GUARANTEE 


' 5й 
SINGERS! p ing With The ds! 
ME i E CD'si Unlimited Supply of 
к, Back iMusic! Easily Record or 


erga Deer oos ed hom UTER 


Free Brochure Demo Record. С ones 
17981 LT Parkway, Lithonia, GA vine 
24 22488) 


Hr. Phone Bémo/into Request Line: ( 


BUILD THIS 20 ft’ DOME 
FOR LESS THAN $400. 
Use for garage or storage 
plons available 
for 14 up to 50 ft Domes 
For How о. Боск зет $5 to: 
KEY DOME, DEPT.PS9011 
РО. Box 430253 
South Miami, FL 33143 


Factory Direct 
Clocks and Furniture 


Also Assembled 
and Finished 


WGrandfather Clocks, 
Mantel and Wall Clocks 


WiCurios,Tables, Chairs, 
Desks, Cradle...and more! 


Solid 3/4" Black Walnut, 
Cherry, or Oak 


Heirloom Quality 


WSolid Brass West German 
Movements and Dials 


Money Back Guarantee 


lam 

interested in 

о ро It- Yourself Kits 
U Finished Clocks 


1 FOR 
О Finished Furniture ^ SEHD Fo, 


о (Please Print) 


Worlds Largest, La of Grandfather Cock Kits 
for Industrial 
Fairhope, Alabama 36540 Ш Prove Т: M 


Start your am money making business! 


In just a short time, you can be ready to join 
one of the fastest growing industries in America 
an industry where qualified men are making 
from $25.00 to $30.00 per hour... and that’s just 
for labor. Parts, engines and accessories add even 
more to the profits. Because the small en- 
gine industry has grown so 
quickly, an acute shortage of 
qualified Small Engine Pro- 
fessionals exists throughout 
the country. When you see 
how many small engines are 
in use today, it’s easy to 
understand why qualified 
men command such high 
prices — as much as $49.95 a 
for a simple tune-up that 
takes less than an hour. 
65-million small engine 
in service today! 

That's right — there are over sixty-five million 
2-cycle and WT Lor in service 
across the U.S.A. That's icial count from 
the Engine Service Assn., 859 new engines аге 
being built at a rate of one-million per month! 
ик fully accredited and roved Fole: ren 
saw training, you can soon have the 
knowledge to make top money servicing these 
engines. Homeowners and businessmen will 
seek you out and pay you well to service and re- 
pair their lawnmowers, tillers, edgers, power 
rakes, garden tractors, chain saws, i-bikes, 
go-carts, snowm the list is almost 
endless. 


You get all this Professional equipment with 
your course, PLUS 4 Н.Р. Engine.... ALL 
All at NO EXTRA COST. 


| STATE. 


in SMALL ENGINE 


service and repair 


BEAT ATION! work part time, tuli time right at home- we help you every step of the way. 


Learn At Home In Your Spi 


skills you need to increase your income in a 


C YES, please send me the FREE booklet that 
| gg gives full details about starting my own business іп 
| Small Engine Repair. | understand there is no obligation 
and that no salesman will call. 


NAME. 


No experience necessary. 

You don't need to be a *born mechanic" or have 
prior experience. If you can read, you can master 
this profitable trade right at home, in your spare- 
time, without missing a single paycheck. Lessons 
are i illustrated — so clear you can't go wrong. 

We guide you every step 
of the way, including tested 
and proven instructions on 

how to get business, what 
to charge, how to get free 
advertising, where to get 
supplies wholesale . . . all 
the “tricks of the trade’... 
all the inside facts you 
need to assure success right 
from the start. 


INCREASED INCOME 


"I've had about 8 
years experience re- 
pairing small en- 
gines... but repairs 
were only minor. 

until I started the 
Foley-Belsaw Course: 


Walter H. Strick 
Campbell, California 


With our famous ‘learn-by-doing’ training 
method, you get actual 'hands-on' experience 
with specialized tools and equipment you'll re- 
ceive with your training, plus a brand-new 4HP 
engine—all yours to keep. 

Send Today for FREE facts! 


You risk nothing by accepting this offer to find 
out how Foley-Belsaw training can give you the 


high-profit, recession-proof business of your 


own. 

Just fill in and mail coupon below (or send post- 
card) to receive full information and details by 
return mail. DO IT TODAY! 


FOLEY-BELSAW INSTITUTE 


6301 Equitable Rd., Dept. 51901 
Kansas City, Mo. 64120 


No salesman 


ADDRESS 


1... 
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Gas Fired Furnace 
Build low-cost safe furnace to 
inet aluminum, brass, even 
орот ofcastiron! Easy to 
build. Proven design. Com- 
plete detailed instructions, 
photos & drawings. Best-sell- 
Ing paperback. $9.95 


build! 


*Handbool 


page hai 
kcu ey 
WRITE FOR i 
GIANT 


CATALOG! 


Discover hundreds of rare, 
top quality paperbacks, text- 

[ues EN industrial refer- ~ a 
ences on unusual how-to: 

casting metal, machine shop, engine con- 
struction & repair, electroplating, machine 
history, machine design, steam power, black- 
smithing and much more. Send $1.00 ($4.00 
foreign airmail) for your copy of this giant 
catalog. Sent free with order from this ad. 


How to Place Your Order 
Send your name, address, a list of books you 
want, the total cost of the books, plus 75€ for 
the first book and 25е for each additional 
book for shipping and handling. Send check, 
money order, Visa or Mastercard numbers & 
signature. IL residents add 6 1/4% sales tax. 
Money back guarantee on all books! Order 
today! See what you've been missing! 


Blacksmith Shop & Iron Forging 
Great 1906 technical school textbook. Forge 


everythii kom tongs and chain to steam е! 
reverse 5! PUE rudder frames. Beautifull y il- 
lustrated! Both € & insunt projects! Popular 


paperback! 


Steam Engine Design 

Classic 1896 text provides all formulas and rules of 
thumb for steam engine design. Use a calculator and 
this paperback to 
the engine you want to 


UNUSUAL! 


*Arms & Armour - reprint of 
rare 1871 original - 
*Build a sheet metal brake! 
Complete plans! $6.95 


r А Technology - 1872! 745 
ver of old 
lime processes! $29.95 
*Glass Worki 
*Liquification of Air- $14.95 
*Much More! 


" WORKING 
BOOKS! 


lesign 
$9.95 


13.95 


of Chemical 


- $7.95 


BUILD A LATHE! 
Build a precision metal ng 
lathe with hand tools! No 
cision equipment nee ed! 
Cuts steel to .001" inch. Large 


Wwe capacity! It's true! Complete 
A 2 сар detailed plans, photos & text! 


Best-seller! 
== 


0110.57.95 95 


I [Lindsay Publications | T 


Post Office Box 583-ESF 
І Manteno IL 60950-0583 


[Г] о cose. 1 want there yesterday! 


І 
І 
(Deca | 
І 
І 
І 


Tame 
| street 
1°” 


SS 


Маке *2510 ‘100 per 
wih Badge A Minit 


Yes, it's really possible by making 
and selling bright, colorful Badge- 
A-Minit buttons. Buttons are 
proven money-makers at fairs, 
flea markets, conventions, or 
anywhere people congregate. 
They're fast and easy to make 
with Badge-a-Minit and 
inexpensive! 

Send for a FREE Full color 
Catalog and idea book, or 

send for a Starter Kit, only 
$29.95 plus $1.75 shipping 

(IL residents add $1.87 tax) 


BADGE-A-Miatt, 
3348 North 30th Rd., Bax 800, LaSale, IL 61301, Phone (815) 224-2090 


Dept. PS1190. 
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"For Northern Cima 


Free’ sotan ансо GREENHOUSE Р PLANS! 


96 


MAKE to em Yearly With 
A SINGLE GREENHOUSE! 


Send $19.95 + $2.00 Shipping to: T.M. TAYLOR СО. 
P.O. Box 500544 - Dept S, Malabar, FL 32950. 


It ad to us once... 


SAVE MONEY 
WITH A 


WOOD 
FURNACE 
Charmaster Products, Inc. 
2307 CHighway 2 West 
Grand Rapids, Minnesota 55744 
218/326-6786 


9’ PARASCENDER 


Maris oldest dream соте true! Yearround family fun! You have to 
ell. Fascinating video with complete 

mos! unique айттан over conceived by 
тап. Destined to be the hottest seling aircraft in the world. Video in 
VHS, Bata or PAL. Add $10 for Bela, $20 for PAL. Add $2 SIH lor 
Canadian, $10 Foreign, US. Funds Only. WA Slate, add 75%. 
Send check, money order or calor COD (U tail 


NT oy АРІ 


513N 219 Ave 
Yakima, WA 989 


FOTO-SCOPE 


Telescope/Camera Lens 


* Observe and 
Photograph your favorite 
subject; moon, stars, wildlife 
sporting events, etc. 

© Gigantic field of view day or 
night 15° to infinity. 

© Built-in selector switch for 
telescope viewing or camera 
T adaptor included to fit most 
35mm cameras. 

© Virtually indestructible, yet light 
weight 10096 made in USA 


Great Gift Idea 


Please add S500 for shipping ` 


and nanding Calit residentsadd ONLY 

applicable sales tax. 

Send Check or Money Order To: $44.95 

American Innovations Age 8 to Adult. 
РО. Box 1715 Easy to Use. 


Rancho Cucamonga, СА 91729 No Assembly Necessary. 


CABLE TV 
DESCRAMBLER LIQUIDATION! 


FREE CATALOG! 
lin Combos $44, Oak M35B $60 (min. 5), etc. 


WEST COAST ELECTRONICS 


For Information: 818-709-1758 
Catalogs & Orders: 800-628-9656 


LOWE 
HIGHEST QUALITY 


JERROLD - OAK - SCIENTIFIC ATLANTA 
HAMLIN - ZENITH - PIONEER 
MANY MORE CALL TODAY! 


V Only quality products sold V Easy to use 
Satisfaction guaranteed У Knowledgeable sales staff 
У Orders shipped within 24 hours 


CALL OUR 
LOW 
LOW 
PRICE' 
HOTLINE TODAY 


1-800-228-7404 


MAKE THE CONNECTION TO 


FREE 
CATALOG 


5114 Balcones Wood Dr.#307 Dept. 
Austin, TX 78759. 


STOP WINDOW HEAT LOSS WITH LOW COST-EFFICIENT 
ENERGY ARSENAL WINDOW INSULATING SYSTEMS . . 


Stop Window Heat Loss Even 
If You Have Storm Windows! 


COMPLETE KITS - 


cold air infiltration and prevents excessive heat 

_ loss for less cost than window systems that cost 
‘many times more. By creating an insulating pocket 
of air, you can keep your living and working areas 
comfortable with lower thermostats to save on 
heating costs. 

This system uses an interlocking fastener that is 
positioned on the window trim in a matter of 
minutes. The 100% clear window film is snapped 
into place between the two fastening interiocks, 
thus forming an air-tight seal. 

NOTHING ELSE TO BUY - WHITE OR BROWN 


Z5FLlong + 75. Fastener 
‘Stock 01-100 $2295 


‘SOFA. long + 1501. Fastener 
Fur 


FW $41.95 


PROTECT YOUR лахои 


ACE MARK i 
your identifica- 


cation reveals a clear 
impression for positive 
1D. Recommended by 


police and insurance 
‘companies for: 
*cameras • jewelry 
* electronics • firearms 


A Unique Gift Item Bs 


MICROSTAMP CORPORATION 
2770 E. Walnut St. Tel. (818) 793-9489 
Pasadena, CA 91107 Fax. (818) 793-9491 
800-243-3543 


30 Days Money Back Guarantee 
Free 16 page Catalog 

Visa, M/C, COD or send money order to: 

US Cable TV Inc. Dept. KPS11 


4100 N.Powerline Rd., Suite F-4 
Pompano Beach, FL 33073 


1-800-445-9285 


HeatWindow Plastic Film 


This high quality plastic film has been developed 
especially for storm window applications. It's 100% 
optically clear - durable and strong with a high 
tensil strength. This is an inside gauge film that can 
Бе used with excellent results. This film can be 
tightened with a household dryer. 

CHOOSE FROM MANY SIZES AVAILABLE 


Interlocking Fastening 
System 


A quality way to seal off win- 
dows and door openings. This 
will work with any film from 1 
to 4 mils thick. Comes with a 
foam self adhesive attached 
to bottom portion. Installs on 
trim or frame and can also be 
painted. No special skills or tools needed to 
install. Comes in white - brown. 


res 


100  Feetlong/Stock #FS-104 
Please note color, white or brown. 
Comes in lengths 26" long. 


Heavy-Duty Interlocking 
Fastening System . . . 


Same design as above but 
Wider on bottom and heavier 
in gauge. Made of PVC for 
outside use, Has self adhe- 
siveorcan benailed or stapled 
Comes in white or brown, holds 1 to 6 mils 
plastic. 

25 Feet long/Stock #HFS:-201 $ 8.95 
50 Feet long/Stock #HFS-202 $ 17.95 
75 Feet long/Stock #HFS:203 $ 26.95 
100 Feet long/Stock #HFS-204 $ 3595 


por 


Fastener tape . . . 


a ЖЕТЕГИ Tsomcnes moter [ boes wocaY | Developed for inside storm window 


OurEconomical Low Cost Tape 


On Window Insulating System. .. 


А fast and easy low-cost effective window 
sealing system. Our Heat Window can't be beat. 
Stops cold air infiltration - installs in minutes from 
the inside - 100% crystal clear - shrinks tight with 
hair dryer. No tedious measuring or cutting. Uses 
‘double-sided acrylic polypropylene fastening tape. 
‘Comes ina complete kit nothing else to buy. 


ZST long «7S FL Tape 
оек Н-101 $10.95 


sn. 
‘Shock 


SOP. long. 150.71 
Sean. $2935 


750. long e 225 F.Tape. 


Energy Arsenal - Dept. 
P.O. Box 2792, Ivyland, РА 18974 


applications. Low in cost and easy to use. 
1/2" wide X 110 Ft. long 
Stock #Т-101 $495 


Send For Our 
Free Catalog 


ORDER TOLL FREE 
VISA - MC - AMEX 


1-800-325-2826 


6 days a week 8:30 to 5:30 EST. 
Minimum Charge $ 15.00 


oya 
stocks COLOR 


wane 
[ек 
= а аа] Lr 


A MINIMUM CHARGE ORDER 1S $1500, 


He's making a 
concrete flower pot... 
and so can YOU! 
Make and sell your own 
ornamental concrete items. 

Order your book about 425 
aluminum molds, prices and 
production trade secrets from the 
world's largest mold manufacturer. 


only $10 


+ ж + ж k PRESENTING ж 4 4 


ж ++ STARRING c dc 


" , 
AND OTHER FAMOUS MANUFACTURERS 


+ FINEST WARRANTY PROGRAM AVAILABLE 
* LOWEST RETAIL/ WHOLESALE PRICES IN U 
* ORDERS SHIPPED FROM STOCK WITHIN 24 HOURS 


FOR FREE CATALOG ONLY 1-800-345-8927 


FOR ALL INFORMATION 1-818-709-9937 


PACIFIC CABLE CO., INC. 
7325'4 Reseda Bivd., Dept 1449 
Reseda, CA 91335 


FOR SPEEDIER DELIVERY 


PLEASE USE YOUR 
ZIP CODE 
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Classified Opportunity Mart 


Reach 4.4 million readers every month with an ad in Popular Sciences 
Classified Opportunity Mart..January '91 Issue Deadline (on sale 
December 11) is October 22. Rates: $11.25 per word. Min. ad 10 words. 
Darker type (Bold) words $1.00 per word extra. Display Classified: 
$625 per inch. Payment with order, or charge your Visa, MC, Amer. 


Exp., or Diners Club Account (give # & exp) Advertisers using box 
number in ad must furnish name & street address for our records. 
Send order & remittance payable to POPULAR SCIENCE, Classified 
Dept. 6C, 2 Park Avenue, New York, NY 10016, 212-779-5163. For 
advertising information call 800-445-2714. Fax #: 212-779-5568. 


Dorothy Ellis, Classified Advertising 


CABLE TV 


DESCRAMBLERS 


JERROLD $105.00 
[TRIMODE $119.00 
HAMLIN $102.00 
SCIENTIFIC- 
ATLANTA $140.00 
OAK M35B $99.00 
ZENITH $185.00 
MANY MORE... CALL OR WRITE FOR 
FREE FAST INFORMATION, 

YOUR BEST BUY'S & WARRANTIES 
FOR CABLE CONVERTERS AND 
DESCRAMBLERS START WITH A 
FREE CATALOG FROM: 


M.D. ELECTRONICS INC. 


875 SOUTH 72ND STREET S. 
OMAHA, NE 681 


ORDERS AND CATALOGS CALL 
TOLL FREE 
1-800-624-1150 


FOR INFORMATION PLEASE CALL 


(402)554-0417 


|у ORDERING CARE TV EQUPENT PROM MD. ELECTRONCS THE PLR 
CHASE АЛЕЯ TO COMPLY WITH АЦ STATE ANO FEDER, LANS 

я: олон PAVATE OWNERS OF CABLE TV EQUPMENT, F YOU ARE 
Lune OF THEME LANA CHECK WITH YOUR LOLA OFF OAS 


ZENITH SUPER 


COPY GUARD $59.95 
STARGATE... $99.00 


OP JAMMIMG ME 
If you rent vidco tapes they're 
jamming you too. 


*Completely automatic no adjustments. 
*Digital state of the art. 
"Works on all TV's, VCR's, Beta, Cable. 


Order toll free 59 


1-800-624-1150 


Call or write for your free catalog 
4 4-0383 


Everquest Corp. 875 So.72nd 
Omaha, Ne. 68114 


E152 8 0 A 


мо [cH 

Tex Sets GG NO COO ORDER NOW: WE LL SHIP TODAY! 

BLACKHAWK сш 000-228-2323 o 0018750222 
2722.) 


CABLE TV DESCRAMBLERS! 
BARGAIN HEADQUARTERS! 


*JERROLD™ «ТОСОМ *HAMLIN 
*OAK *ZENITH 
*SCIENTIFIC ATLANTA 


6 month warranty! We ship C.O.D.! 
Lowest retail/wholesale prices! 
FREE CATALOG: 

Global Cable Network 
1032 Irving St. Suite 109-E 
S.F., CA 94122 
NO CALIFORNIA SALES!!! 


ORDER TODAY! 1-800-327-8544 


“Jerrold “Tocom “Hamlin “Oak 
*Sclentific Atlanta “Zenith 
Ask about our extended warranty 
program. 


СОО, Visa, M/C welcome. 
Free Call — Free Catalog. 


Video Tech 800- 562-6 6884 


27025. Virginia St., Ste. 160-304 
Reno, NV 89502. 


AUTOMOBILES 


MOPEDS, Electric Cars plus parts, man- 
uals, accessories, unique catalog $5.00. 
Perfor 2810-C, Algonquin, 


rmance Speedway, 
Jacksonville, FL 3221 


FAMOUS POGUE 200 MPG carburetor 
drawings/details $3.00. J.D., 8905 Blueridge 
Dr., Tampa, FL 33619. 


VAPOR Carburetor Triples MPG. Free Infor- 
mation, H&A, R2PS, Bowling Green, MO 
63334. 


GOVERNMENT SEIZED ne поп 
$100. Fords. Mercedes. Corvettes. CI 
Surplus Buyers Guide (1) 808-687-6000 
Ext. S-20025. 


$225 DAILY "CHROME PLATING" 
MOTORCYCLES, INEX- 
SIVE, EASY, (FREE) information: 
Chrome, Box 2285S, Waldorf, Maryland 


PRACTICAL FUEL SAVING for Carbu- 
retors and Fuel Injection. Free Details, 
eee Research, 1-800-663-4758, 1-604- 
42 


RETOR ENHANCI le 
enge retains Rl power Free De 
, CARB-TECH. 1-800-667-1192. 


true jeeps Tor $44.00 through the US. 
Gov't? Call for facts! 504-649-5745 ext 


AUTO BUYERS OFFICIAL PRICE 
GUIDE 1991. Finally available to public. 
All makes, models, not including exotics. 
$12.95 plus $2.00 s/h to ABOPG, Box 3607, 
Omak, WA 98841. 


DRUG SEIZED MERCEDES Fords, Por- 
ches, Vans, Trucks, houses: Write: Seizures: 
Box 4309-YA, West Covina, CA 91791. 


SLICK 50 as low as $125.70 per case. 
Dealers wanted. Call 1-800-747- 9713. Inde- 
pendent Distributor. 


CONSUMERS REVENGE 
ON GAS PRICES 
- Increases mileage up to 30% 


- Installs in minutes Am 


- Time tested, over three 
million sold worldwide Y 


+ Use on any gasoline engine with caburetor 
BE PREPARED ... Fuel pices ore going up 
CLOSE OUT 
Act Now! Less than 1000 left! 
Price Slashed Reg. 69.95 
Now only $22.95 (52 вну 


Guaranteed Minimum 10% Mileage increase 


FUEL ECONOMUER. 
To Order Risk Free Send Check or 


Ode Viens 
Box 1115 Oroville WA 98844 


RETOR, AS YOU DRIVE. Better Mil 
Racing. Easy installation. Cagle 
800-327-7501. 


NINTENDO USERS! New 12v convertor 
allows you to play ly your nintendo system i 
your car/van or RV great for vacations! Send 
$10.95 to: GibKee, P.O. Box 3022, Bristol, 
TN 3762: 


SELLING A CAR? Don't Do It Withou 
Our Confidential Insider Information. 
*Don't Get Taken For A Ride" $10.00. Na- 
tional Information Services, Inc., P.O. 
118-PS, Marlboro, NJ 07746. 


FUEL CONTROL ADJUSTS ЫТ 


80 - 140 MPO Revolutionary propulsio 


system fits any car. installation. № 
immicks! Plans $9. its available. B. 
V. 


nes 3946 Rosemary, W.V.C., UT 84120. 


FREE ELECTRIC & HYBRID Vehicle in 
formation on, Catalog, Plans, Kits. 
Bohan Engineering, 23392 рта ВАЗ P 
Hayward CA S408, 


SAVE THOUSANDS on auto body rej si 
by doing it. ARS Free information, Rela- 
tive Publis Ad NW 9th, Suite 70А, 
Corvallis, ‘OR’ 330 


PECCATA & EQUIPMENT 


CORVAIR PARTS - over 8000 Ci 
VAIR Parts in 400 page illustrated catal 
$4.00. Clarks CORVAIR Parts, Inc. Rt. 
Shelburne Falls, MA 01370. 413-625-977 


FREE OIL For your car. Report used by 
thousands of satisfied car owners. $2.0! 
58: ‘TRH, 535 Elmer, Horseheads, NY 


SAVE; now! Amazing ptfe engine oil 
treatment, $7.45 Siverslip, 151 1517-РЅ0 Sun- 
ny Glen, Fort Worth, TX 


DON'T Throw That Plastic Radiator 
Away! Repair It Permanently! We Have Used 
This Compound For Years And It Works| 
$16.50 Plus $2,00 S&H. International Cool. 
ing Products, 1178 Royal Dr, Conyers, GA| 
30207. 


CORVAIR- 
in 


our git 400 page ised 
our gi е 
catalog: Rushed - $4.00 
CLARK'S CORVAIR PRRISINC, 


Rt 2,Shelburne Falls, Ma.01370 
(41396259776. 


SAVE GAS/DIESEL FUEL! Magnetic 

1 booster increases mileage. REDUCES 

EMISSIONS! Easy installation. Free infor- 

mation: V.LP. Enterprises, Box 941836 At- 
lanta, GA. 30341 (404) 454-6647. 


WORLD'S SMALLEST CAR ALARM 
Durable, Easy Installation. Complete Sys- 
tems $29.95! World Alarm Systems, 2418 
Ibuquerque, NM 87112-181: 


EAI lew NASA Proven oi 
additive, (No harmful Teflon). CUTS engine 
WEAR a BREAKTHROUGH 90%. In- 
creases performance and gasoline mileage. 
Send $17.95 one treatment, $29.95 - two, 
$79.95-six. Ppd Dynamic Development, 
Dept. S, РО. Box 582, El Toro, CA 92630. 


AIR CONDITIONING 


AIR CONDITIONING, Heating, Humid- 
ifiers, Air Cleaners, Boilers, Mobile Home 
Units, Heat Pumps, Installation Supplies, 
ri "d Wholesale To You. 1-800-SAY- 
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BETTER HEALTH 


BUILD BIGGER! POWERFUL pd 
iS, FAST! FREE BOOKLET, НЕ! 
ILES BODYBUILDING, 1223 ‘pores, 
smperance, MI 48182. 


PIETERS: [lost 10 pounds in 3 weeks. My 
simple and home cooking menus. 

ЕТ 7.50 introductory offer. MENUS, 209 
ilton Terrace, Newport News, VA 23601. 


TROUBLE SLEEPING? Guaranteed re- 
Its. (No drugs or Medications used) Five 
ony Dozeoff, 2120 Whaley, Pensacola, 


\ REDUCE WRIST PAIN! Proven in In- 
lust 


Ci 
“No nonse nonsense. Amazing, 


pt. C2, Box 10652 Pittsburgh, PA 15235- 
nclude name/address - Orders shipped fast! 


BOATS, INBOARD & OUTBOARD 
MOTORS 


| BOAT KITS—PLANS—PATTERNS— 
РНООЗЕ FROM HUGE SELECTION — 
M/T0' — Powerboats — Sailboats — 
Houseboats — Rowboats — Hydroplanes — 
innelhulls — Duckboats — Canoes — 
ayaks — Dinghies — SUPPLIES — 
joxies — Fiberglass — Foam — SEND 
GIANT ILLUSTRATED CATALOG 
3.00 ($5.00 airmail) —Book "Amateur 
building” $6.00—CLARKCRAFT 16- 
Aqualane, Tonawanda NY 14150. 


BOAT PLANS—PATTERNS—KITS— 


yoats — Duci its — Dories — Bassboats — 
Jailboats — Houseboats — rtfishers — 
test Technology Simple. Stichenglue 


168 page DESIGN ВОО! 
MAIL. Includes FRI “Boatbuilding Sup- 


log. page BOAT- 
BUILDING WITH PLYWOOD, NEW 3rd 
Adition ONLY $25.95. GLEN-L, 9152 Rose- 


rans, Box 1804/PSZG, Bellflower, CA 
ют. 


EVINRUDE—OTHER BRANDS 1989 
BARGAINS . .. All Sizes . . . $2.00 Han- 
dling. Scott McCulloch . Electra 


Marine, 610 Merrick Road, Lynbrook, 
New York 11563. (516)599-3003. 


ALTERNATE ENERGY 


FREE ENERGY! Fuel-less Motors and 
Jenerators! H&A. R2EPS, Bowling Green, 
MO 63334. 


FREE HYDROGEN FUEL. and OXY- 
ЭЕМ from water. Generator uses solar cells. 
?lans and Kit $15.00. Prairie Power, Box 
3291, Edmonton, Alberta, T6H 2W6. 


CONVERT GARI ITO FUEL: 


3ook- Build A Methane Producing Bio- 
‘eactor $25 Michael Cummings, 1555 South 
Tederal Highway #108, Delray Beach, FL 
13483. 


Ifyou want Solar Electricityat the Very Best 
Prices, send$2 Refundable)forourcatalog 
of New & Surplus Solar Electric panels, 
cells, inverters, controllers, books, and 
related technology forindependent power. 

APPLIED PHOTOVOLTAICS 

Box2773. Staunton, VA24401 
"Bringing the costot Solar Electricity down 
tea! 


200 SUPPRESSED/DORMANT 


IN- 
/ENTIONS! RARE INFORMATION 
JATABASE CATALOG! $2. REXCO, Box 
9250, Jean NV 89019. 


SOLAR collectors you construct. Send 
tamp. 10909-PS Hayvenhurst, Granada 
ills, CA 91344 


E ENERGY, Join Space Ene: 
ociation, FREE, Newsletter. ЗЕАЛ РО. 
3ox 11422, Clearwater, FL 34616. 


FUEL FROM WATER. pude ine 
lence with hydrogen. Amazi report. 
ferit, Box 694, Louisville, KY 40201. 


NEW! BUILD AMAZING LIQUID PIS- 
TON ENGINE from Pipe f fuin Easy 
"lans. Free information. ABCO, Box 306- 

311, Seminary, MS EC NM 


FREE HEAT from WASTE OIL 


Smoke and soot free. Very inexpensive. Tested by EPA in 
Alasta. Used worlwide Heat shops and other buildings 
uses 


Waste Oil Plans, Dost P. 
Box 1148, Fort Beni 
MT 59442 


WIND Generator 300w 12v $395.00 Plus 
S&H. S.D. Systems, (613) 754-2721. 


AIR ENGINE Uses no fuel. No hoax. This 
engine has been built, it works. Recycles its 
own air. Can be used in a car or power plant. 
For detailed plans, send $10.00 to Future 
Products, 1823 Division Hwy., Narvon, PA 
17555. 


SUPPRESSED SCIENCES: Radionics, 
Ethers, Tesla, Electrotherapy. Catalog $2. 
Borderlands, Garberville CA 95440-0429. 


SAVE $$$ Off Your Oil Heating Bill This 
Winter Send $2.00 & Sase To: Encompass 
International, P.O. Box 3486, Poughkeepsie, 
NY 12603. 


PIPELINE TO THE SUN. BUILD 
YOUR OWN SOLAR HOT WATER 
HEATER. Send $5.00 for plans. Dept. SM, 
905 Addison Road, Painted Post, NY 14870. 


BUILD YOUR OWN SOLAR WATER 
HEATER $7 Florida Conservation Founda- 
tion, 1251 Miller Ave., Winter Park, FL 
32789. 


CONVERT pu car or trunk to cheaper 
cleaner natural gas. You may qualify for free 
conversion and free fuel. Complete info kit 
$12.50. USS, РО Box 90808, Washington, 
DC 20090. 


IMPROVED SOLAR FUEL STILL - 
Easy, plans, instructions, receipe. RUSH 
$9.95, Saveo, Box 750181, Houston, TX 
71215-0181. 


ARTS & CRAFTS 


"GETTING Started In Stained Glass" 
$1.00. Whittemore, Box 2065X, Hanover, 
MA 02339. 


AUSTRALIAN Goods. Boomerangs, 
T-Shirts Didjeridoos, Artifacts, etc. Catal Ed 
$1.00. Outback, POB 4974, Greenville, 
29608. 

ASTRONAUTICS 
30 ANTIGRAVITY METHODS! Amaz- 


ing Catalog: Send $2.00. Rexco, Box 19250, 
Jean, NV 89019. 


BUILD YOUR OWN 
pi] 


'SEND $200 TO. 

Dept. Р511, THE TELEFLITE 
CORPORATION, 11620 Kitching, 
Moreno Valley, CA 92387 


HUGE FLYING Rocket Kits. Motors. 
$1.00. HSR, Box 5127, Reno NV 89513. 


ROCKETS Easily made. $1.00 SASE, 
CHEMX, Box 0945Е, Gadsden, AL 35902. 


ASTRONAUTICS 


Catalog Aerotech, Dept, PS11, 1955 South 
Palm St., Las Vegas, NV 89104. Or contact 
your hobby retailer. : 


MAKE YOUR OWN ALTERNATE EN- 
GINE Compositions. Instant, Colored and 
Sparkling methods of propulsion. Amazing, 

ou must have this instruction manual 
nd $15.00 to: L&L Information Systems, 
РО Box 7 7461. 


BUY ONE AND WE'LL MAKE 
YOU AN EXCLUSIVE DEALER 


(21-years old and over, Please) 


Call Toll-Free 1-800-255-2511 


(From anywhere in the U.S. or Canada) 


Recreatives Industries, Inc. 
60 Depot Street, Buffalo, NY 14206 


ADVERTISING, AGENCIES & 
SERVICES 


WRIGHT S 
95825. 


AGENTS WANTED 


111% PROFIT. Lose A Pound Each Day 
се Eat All You Want! New DII 
CA ATOR. Free information. 
5005091089, 


AVIATION 


HOBBY HELICOPTER Ultralight True 
Helicopter-Conventional Helicopter 
controls. Simplified construction—Motor- 
cycle or Rotax og Information: $5.00: 
POLYNOVA, Des PS, Saint-Remi, Que- 
bec Canada JOL 2 


ау be flown 
without a license 


Several helicopter 
& gyrocopter kits 
НЕА ме 


AIRCRAFT TYPE BANK & TURN IN- 
DICATOR Kit/Instructions $29.95 Instruc- 
tions $9.95 Science Projects, Inc. Box 24135, 
Edina, MN 55424. 


POPULARSCIENCE 


Advertisers 
FREQUENCY PAYS! 


The more often your ad runs here, the less chahce you take of 


missing sales. Frequency pays. 


Now, frequent POPULAR SCIENCE word ad advertisers can save 
money; too. Prepay three consecutive issue insertions and the rate 
drops to just $11.00 per word. Frequency pays two ways! 


For details, call Dorothy Ellis, 
(212) 779-5163 


(800) 445-2714 


MEET MANX 


R PERSONAL FLYING MACHINE 


Finally. an inexpensive homebuit helicopter... that makes 
sensei Forget everything you know about conventional 


helicopters. We nave re-written the book on helicopter design. 


‘The MANX co-axial helicopter needs no tail rotor because it 


ie. Twin counter-rotating rotors provide 
il-safe hover and cruise fight with no noticeable vibration 


ope. 
Send tatay fr tree Mm-Iniormaton package Enclose $209 (Non 5 
close $400} tor postage and hanging or 
‘Order th Following MANX Products 
J COMPLETE FO PACK 2 MEW DRAWINGS 
2 TECHNICAL REPORT (most rex 
Vis VIDEO TAPE OF MANNED PROTOTYPES 
IN ACTUAL FLIGHT TEST... 
1 ORDER ALL (2) ITEMS (SAVE 518.00) 
Please send cash check of money order (n U S tunas drawn on 
2U S bark опу) No COD's Non US. aaa $9 0 postage 
Moshier Technologies. 
394 State Street, ийе 106, (Dept. PS4), Los Altos, CA 94022 


Ultralight Helicopter 
~ Pilot License Not Required ~ 


MELICOPTERS Government. Publica: 
tion, Principals of and how to fly them 
$19.95. Aviation Specialties, 8990 Harrison 
Davenport, Iowa 52804 MC/Visd Accepte 
1-900. B90: 011 Ext. 1012. 


THE ULTIMATE FREEDOM MACHINE 


Imagine, taking off like a helicopter from 
your backyard and flying to your destina- 
tion at 230 МРН! 

The MONARCH TR-4 could be your 
ultimate freedom machine - no traffic jams. 
Or busy airports to worry with. Just 
economical, safe transportation for 2 
people with a range of up to 650 miles. = 
Find out more about the development of 
this revolutionary VTOL aircraft. 


Info pack $10 ($12 foreign) 


MONARCH AIRCRAFT CO. 
P. O. Box 1763, Valdosta, GA 31603 


HOMEBUILT ROTORCRAFT maga- 
zine. Twelve issues - $20.00. Sample - $2.00. 
VISA, MasterCard. RFI, Suite 281-PS 5555 
Zuni SE, Albuquerque, NM 87108 
(505)298-9362. 


ULTRALIGHT Aircraft Video. Flying 
Scenes Interviews: F.A.A. Manufacturers, 
Pilots $23.95 Check, V/MC. U.S.U.A., Box 
557-PS, Mount Airy, MD 21771 (301) 
898-5000. 


HELICOPTER HANDBOOK 
Before building, purchasing, or flying any 
ultra-light or larger helicopter, it vital t 

rinciples and forces of aerodynamics 
pee uium flight performances, ete. De 
tailed coverage of flight maneuvers, includ. 
DIE componentsfunctions -. ~ 130 

en- 

Аш $19.95, RESOURCE PUBLISHING 
DeptHeli, Box 1299. OREM, U 
84059-1299. CREDIT CARDS: CALL (801) 
226-8353. 
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BUY IT WHOLESALE 


CLOSEOUTS! Wholesale! Overruns! 
Freebies! Information (stamp: DDN, Box 
20152-G, Ferndale, Michigan 482: 


RGAINS Below Wholesale! 
Many rest Liquidations Cleegouts! — Job 

Single Samples. Free details. 
Worldwide Bes ainhunters, Box 1409-B, 
Holland, MI 494: 


MILITARY Surplus (international!) 
Camp-ing, hunting, survival, gear, accesso- 
ries, clothing. 10008 items, catalog $2.00. 
Crazy Johns, 2011-B Nooseneck Hill Rd. 
Coventry, RI 02! 


ауе бла нок 

лу book shows how. 
Send SAS 5i Ef е info: ЈСІ, Box 680307, 
Park City, UT 84068-0307. 


500,000 ITEMS Below Wholesale - Ev- 
erything Imaginable! Free Outline Catalog. 
Bargains, Box 931-PS, Cullman, AL 35055. 


IMPORT AND BUY WHOLESALE for 
PROFIT or JUST FOR FUN. Send $1.00 
for offer, CHARLDENsm, P.O. Box 331193- 
A, Coconut Grove, FL 33133. 


BUSINESS OPPORTUNITIES 


$1000's WEEKLY. Free information. 
Stamped envelope: Progress, Box 93248, Los 
Angeles, CA 


$1804 MONTHLY! Buy/sell cars (spare- 
time). Revealing proof! Write: CODEX, 507 
Oak Drive, Friendswood, 71546. 

TAKE PICTURES for profit. Camera 
Ventures, Box 771, Lamara, CO 81052. 


$1.00 POUND from "Junked" Tires! 
(Stam reciated). LaVallee, 286P, Ox- 
3 


MILLIONAIRE Mailorder Expert Re- 
veals Money-Making Secrets. Free, exciting 
hour cassette: Melvyn Powers, No. Holly 
wood, California 91 


a DAILY. "CHROME PLATING" 
MOTORC' 


16, 


NSIVE EASY, (FREE) information: 
Chine; Box 22858, Waldorf, Maryland 


MAKE $7,000 monthly as Loan Broker 
without investment/experience. Financial, 
Box 3578-Y, Anaheim, CA 92803. 


$500 WEEKLY mailing ads. Allmailers 
Associates. Box 51063, Durham, NC 27712. 


IMANICALLY inclined individuals 
High Weekly Profits operating 
facturing business Without In- 

Box 9008, 


desirin, 
Small 
Testment write: Бокен Р, 
Baldwin. 11510-9008. 


Easily 
Еа naroda Weekly, Untold pd 
Free Information. Ваау Outlet, Box 
3300-8, Hickory, NC 28603 


$10,000 MONTHLY Taking Photo- 
gaps at Home! Call recorded message: 
1674-8155. 


RECYCLE METALS, NO, NOT BEER 
CANS! тб $458 weekly! Free informa- 
et nM уз, Вох 1214, Franklin, TN 


$392.00 FROM Square Foot Plywood Huge 
Demand! Revealing Proof $1.00 (Refundable). 
Woodwins, Bridgewater, Mass 02324-2299. 


$15,000 MONTHLY Income! Easy Mon- 
ing Plan. No Investment. Ме 
5528Y. Diamond Bar, CA 91765. 


FORMICA: Repair Burned and Damaged 
Counte WITHOUT 

MENT: Quick, easy to S600day. Cha Chango 
countertop Colors WITHOUT REMODEL- 
ING! Millions of apartments, homes pay 
profits immediately. Introductory 

FREE! 206/256-9742. Introductory Video- 
tape $14. RENEW-ALL BOX 9900-55, Van- 
couver, WA 98668. 


LET THE GOVERNMENT FINANCE 
your small business. Grants/loans to 
$500,000, Free recorded message: 
707-448-0270. G6) 


$40,000 ON уз ACRE! New hydroponics 
- inexpensive, pleasant, practical! Free infor- 
mation. Planters, Box 1214, Franklin, TN 
37065-1214. 


ADVERTISE free in 550 Magazines. 
$5.00. Directory, Box 11W, Atlanta, GA 
30301. 


MAKE YOUR DREAM COME TRUE. 
EARN $60,000 YEARLY REPAIRING 
SMALL CRACKS IN WINDSHIELDS 
NOT REPLACING THEM. CALL TOLL 
FREE 1 (800) 826-8523 U.S/CANADA 
OR WRITE: GLASS MECHANIX INC., 
10170 NW 47 ST., SUNRISE, FL 33351. 


GET RICH! Secret law smashes debts— 
ings cash credit! Details FREE! Wealth- 
Box 32398, Palm Beach Gardens, FL 


FREE SAMPLE! Miracle Polishing Cloth. 
592% profit plan! R&S, 1312-PS Washing- 
ton, St. Louis, MO 63103. (314) 241-8464. 


$58,000.00 YEARLY Lo ee 
BOOKLETS. 25 STEP METHOD 5! 
How! Premier, Box 544 Fox Lake, IL. СОЯ 


SEVEN MOST PROFITABLE Home 
Businesses? Free Information. Suttons, 201 
Minnesota, Box 232, Geronimo, OK 73543. 


STOCK CLEARANCE Sale of 
Copyright/Reproductions Rights toos 
Guides Manuals - WORLDWIDE PUB- 
LISHERS, Box 3048-P, 2800, Delemont 
SWITZERLAND. 


MAKE MONEY FISHING Anvone can. 
Send 2.00. Spancar, Box 33178, Tulsa, OK 
74135. 


DISCOVER THE SECRET TO THESE 
MONEY MAKING ADS. FREE INFOR- 


PIERRE-FONDS, P.Q., CANADA HOH 
эр1. 


FREE Info, Start Your Own Business At 
Home. GUARANTEED! 4600 E Kentucky 
#401 Denver, CO 80222. 


HOW TO MAKE $55,000 Don't miss 
this opportunity. For information and fast 
reply send $1.00 + SASE to: S&S Produc- 
tions, Box 630, Mira Loma, CA 91752. 


FINANCIAL Independence. New how-to 
book. Free information. Jerry Kinsley PS, 
2002 Nevada, Salt Lake City, UT. 84108 


AMAZING! has made hundreds 
of people millionaire's! Free brochure. 
Sachi las, ue MM ротаи St-Laurent, Quebec 


FUTURE MONEY MAKER! SUB- 
URAN FISH FARMING; For Plans Send 
$7.00 TO: BLHM, P.O. Box 26, Highlands, 
Тех. 77562. 


HOME Assembly Work Available! Guar- 
anteed Eas: oney! Free Details! 
Homework-PS, Box 520, Danville, NH 


SPARE Time Fortune in Vinyl Repair. 
Huge demand. Exceptional profits. Every- 
thing supplied. Details free. VIP, 2036 Mon- 
trose, Chicago 60618: 


HOMEWORKERS WANTED! Immedi- 
E !...Free Supplies...To 


^. e Box 


HYDRAULIC JACK REPAIR MANU- 
AL AND CATALOG $10.00. HYDRAU- 
LIC PARTS SUPPLY, BOX 4157, 
BROWNSVILLE, TX 78523-4157. 


MAKE $50/НА. WORKING EV! 
NINGS OR WEEKENDS in your own elec- 
tronics business. Send for free facts. MJES 
INDUSTRY, Box 531, Bronx, NY 
10461-0208. 


SELL PICTURES. Detailed buyers list, 
instructions, $2.00: PHOTOMARKETS, 
РО. Box 8195-166, Blaine, WA 98230 


$200 $500 weekly AT НОМЕ!! No 
immicks—Detials FREE! Homeworkers- 
Box 32397. Palm Beach Gardens, FL 
20. 


MAILORDER SECRETS REVEALED! 
Free details: Larry Holze, 1510 Easy St., 
Elgin, IL 60123. 


MONEY NOW For All Your Dreams. Free 


Details. Books, Etc., 1931 Wilson # 312, 
Batavia, IL 60510. 

FANTASTIC tunity To Earn Big 
$$$ At Home! Step-By-Step Book Shows You 
How. It Really Works! Free Info. Financial 
Freedom, 151 Pamela St., Box 11, Vallejo, 
СА 94589. 


NEED MONEY? Free Grants, Signature 
Loans, Business Loans. Write: Action #7-Y, 
Box 5499, Diamond Bar, CA 91765. 


GIANT TV 


DONT BE FOOLED BY IMITATIONS! 
Bula the best gant sereen projection TRV tor tome or 
profit with lenses anc ZEN 
АМА, and MAGNAVOX Smp 

{tated infoimatin, Profit plan, and complet 
S2 ^! Money back guarantee! Earn $100,000 y 

POLI-VISION GIANT TV 
187 CYPRESS ST., THROOP PA 18512 


T-SHIRT PRINTING MACHINES. We 
manufacture professional single and multi- 
color screen printing equipment.. Inexpen- 


HOW TO START PROFITABLE home 
business. Free information. Send SASE to: 
ЈР. Enterprises, PO. Вох 1573, Taft, CA 
93268-1573. 


This а the Moo iie, 


С>, 


we slanted on! 


REAL SHOESTRING IN A FRAME 
COMMEMORATES YOUR START 
IN BUSINESS. $24.95 PPD. TO: 
“REAL SHOESTRING” 
33723 Five Mile Road, Suite 331C 
LIVONIA, MI 48154 


1-313-531-1161 


AMAZING PROFITS! How-To Books. 
Maka ourself Wealthy. Free Information. 
Fanus Publishers, P.O. Box 4229, Lancaster, 


"CA 93539. 


READ for pay! No ex 
1-900-847- TTB ($0 .99/min) or Write: 
ЖИ ia Lincolnway, North Aurora, IL 


Call 
PASE - 


Es “Fee FROM Youn HOME Earn $200 
2, day, Eeople call you to order 


I Pine Yearly Income Easy One 
Man ration Complete $19.95. 
Wainwright Ente: ie 70 South 5th 
Street, Warrenton, VA 22186. 


THOUSANDS MONTHLY Little Effort. 
$1.00 Plus Sase. Details. РО Box 278, Fruit- 
port, MI 49415. 


ISHFARM Partners furnish, AP 
ment, Feed, Fingerlings Building, buy 
expect $500 to $10,000 week 
Aquaculture, Box 11017, Arlington, EA 
22210-2017. 


YES YOU CAN MAKE MONEY From 
the MOTTEST COLLECTION OF 80 
MONEY MAKING REPORTS. Send 
$15.00. R.M. Publishing, 1314 Spring St. 
#203, Seattle, WA 98104. 


IMPORT-EXPORT opportunity, profita- 
ble world-wide, mail order business from 
home, without capital. We ship plan for no 
risk examination. Experience unnecessary 
Free Report. Mellinger Dept. A269C 
land Hills, California 91367. 


ASSEMBLE PRODUCTS AT HOME. 
Easy Work! New Recorded Information! 
(818) 397-2317 Anytime! Extension 101. 


EARN SIX FIGURES YEARLY 

panel FENCE CONSTRUCTION 

booklet, catalog $6.95. Russell Enter- 

prises, 7800 Mockingbird Lane, Suite 177, 
Worth Tx. 76180-5504. 


$24,000 IN BACKYARD! Growing new 
specialty plants. Start with $60. Free infor- 
mation. Growers - Box 988-PS Friday Har- 
bor, WA 98250. 


SIX Dynamic New Business Plans! No big 
investment! Sj time! Write: OHA, Box 
24168, Jersey City, NJ 07304. 


INDEPENDENCE AND WEALTH! EX- 
TE. Ramer BURINESS, 
ILS. LINMARK, DEPT. 


$280 DAILY - Installing wireless home 
security systems. Huge demand. Free re- 
Secure - Box 1058-PS, Bellingham WA 


Bar 


ANY of 7 proven moneymaking plans 


SOLVE MONEY PROBLEMS: $500 
$1000 weekly at home part-time. Easy work| 
no investments, start immediately. Free де} 
tails, send SASE to: GTS, Box 473, Mount 
Marion NY. 12456. . 


MAILORDER OPPORTUNITY: Star! 
profitable home business without exper 
tence or capital. Free book. Май Orde 
t. 689, Montvale, NJ 07645. 


MAKE IG MONEY REPAIRII 
WINDSHIELDS AND plate jam, iU, 
$15,000 yearly! Call TO 
CANADA: 1-800-321-2597 L5 is 
demonstration video and FREE report. 
Glas-Weld Systems, Box 5755 CX11, 

OR 97708. 


GET PAID for mailin, 
Write: PAASE - YX4, 161 
Aurora, IL 60542. 


PROFITABLE HOME BUSINESSES. 
Free Details. NCA UNLIMITED, PO. Bo: 
335, Babylon, NY 11702. 


“SELL MONEY!” Become a Loa 
Broker! Free details. Dept PS 226, Financial 
Planning, 210 5th Avenue, New York, 
10010, (718) 768-6803 Ext. 200 (24 Hrs.) 


MECHANICALLY INCLINED? НОМ! 
e PAYS $96,000 YEARLY. 
JANCE, Box 4410, ARLINGTON, 
VIRGINIA, 22204. 4 


BECOME A PROPERTY "enti an 


letters! No ex 
incolnway, Noi 


Home Study Course. Learn Rental аг 
Commercial rty Business. Free Litera- 
ture. 800-223-4542 Dept. MM109. 


COULD YOU USE $256.00 a week or 
more and not leave your home? Guarantee! 
Write Mr. Buckley, P.O. Box 30222, Gahan: 
na, OH 43230. 


AMATEUR PHOTOGRAPHERS want- 


North Aurora, IL 60542. 


EARN $500 weekly mailing letters, F 
Details, Omega, Box 4309-YF, West Covina, 
CA91791. 


NEW! GROW EXPENSIVE PLANTS. 
SELL FOR 2,000% PROFIT. Free infor- 
mation. GROWBIZ, Box 306-511. Seminary, 


MS39479. 


CONTRAC' 
States. Write: Contracts, P.O. Box 35: 
Bridge, NY 08857 


Office Cleaning, All 
i, Old 


PAYPHONI Own or Sell for profit. 
Wilson Vending, P.O. Box 77, Fall River, MÀ 
02724. (508) 675-5474. 

BUSINESS OPPORTUNITY - Growing 
Industry - Excellent Return. Own Business. 
Demonstrative Video & наа Kit ee 95. 
CATCO, Box 7369, Warwick, RI 


START Your Own eet Amazing 
New Book Tells All. Send $24.95 To: Ho 
bm 5310 Armstrong Ave., Las 

сев, №) 38001. Money Back If Not Satis- 
fied: You Risk Nothing! 


FUN WORK! Great Income. Assemble 
Products At Home. Tel: 212-978-3730 (24 
hrs). 


ВЕ your own boss! FREE details; AST 
Publishing, 1671 East lou Street Suite 
660, Broo zal NY 1122 


$1,500 A DAY Possible Receiving 900. 
Per-Dial- Calle (3 3995 per call). No Invest- 
ment. Use Our Equipment, Advanced Sys 
tem. Call eno | 1-900-446-5151. Write: 
Phonelink, Box 801, Southeastern, PA 
19399. 


HOW TO MAKE 
SUREYOURAD'S 
WELL-RED 


Wait to stand out from the 
crowd? POPULAR SCIENCE 


now offers display advertisers 
the color RED at highly 
affordable rates. For full 
details, call Dorothy Ellis, 


(212) 779-5163 


sive Brochures, Info pack $1.00 (refundable), S10, | makes easy lit jour own home. 
Cao, T2201 NW Be SC. WPS Col | 10336 GALAHAD, EL PASO, TX Gree Айылы FOB RA ‘Albany (800) 445-2714 
Springs, FL 33065. 79924-2909. NY 12206. Guarantee 
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BUSINESS OPPORTUNITIES (Con't) 
_————— 


ULTIMATE Home Business!! Income 
Method Fantastic! Nutrition Express. Free - 
Application, Cassette. Al Pallotta, 42 Roger 
ims. Ave., Rumford, RI 02916. 


СА $$$ PROVEN! anam ast 
holy Easy! Starting Pac .00. Shoe 
string, Box 214, Ottumwa, ТА 52501. 


iD $25 for ONE dissappointing “Get 
me business 


| A'CONSUMER HERO! Get rich 

E people get out of debt. Free informa- 

[tion. Financial, PO. Box 83-B, Troy, IL 
62294. 


SCARE BURGLARS AWAY with this 
loud ear piercing burglar alarm. Installs 
instantly on doors and windows. Send 
$10.00 + $2.00 S&H or 3 for $29.00 shipped 
free, to CNC, Box 6160-P, Boca Raton, Fl 

427. 


BOOKS—MAGAZINES 
MANUSCRIPTS Wanted, all types. 
Publisher with 70-year tradition. 
1-800-695-9599. 


INSTANT ME! 


Send $10.00 + $2.00 Postage 
PO. Box 5815, Dept. PS, М. 
DC 20016. 


To: DELL CO, 
‚ Washington, 


CABLE EQUIPMENT 


CABLE T.V. CONVERTERS Jerrold, 
Oak, Scientific Atlantic, Zenith, & тап, 

ers. "New" stereo add-on: mute 
volume. Ideal for 400 & 450 owners! | 
1-800-826-7623. B&B INC. 4030 Beau- 
D-Rue Drive, Eagan, MN 55122. | 


L & L ELECTRONICS, INC. 
Bin 1430 Miner SL. Suite 522 
mu E] 
For Information 

Orders Only 1 


S 


| FINANCIAL FREEDOM! High income 


[operating home business. Seven Profit Mak- 
ling Systems That Work! Free Information 
Sase; S&S Publishing, Box 870805, Dallas, 
‘Texas 75287. 


LUCRATIVE MAL ORDER BUSI- 
NESS PLAN. $14.95, Advanced Consul- 
tants, Box 920628. PS Atlanta, GA. 30092. 


"ALTERNATIVES TO CORPORATE 
LIFE" Your Ticket To Economic Freedom! 
Workbook Using Your Input Guides You To 
Other Occupations. Shows How to Survive 
And Prosper In Your Own Business. $19.95. 
DAVIS BECK ASSOCIATES, 1200 Route 
23, Butler, NJ 07405. 


GUARANTEED AMAZING DISCOV- 
ERY, achieve FINANCIAL FREEDOM To- 
дау, FREE LIMITED offer, free information. 


Global Publishing, Box 447, Floral Park, NY 
(11002. 


| PROFITABLE, UNUSUAL, useful elec 
Itronic devices. Free details. Compute, РОВ 
'7247(Р20), Naples, FL 33941. 


FREE Details! company will teach you 
how to become a millionaire! Send Stamp. 
К 1651 Couvrette St-Laurent, Quebec 
HAL 4Т7 Canada. 


LEARN Gold, Silver, Platinum, Scrap 
Recycling Business. (Free) Information: 
КЕД Box 11216PS, Reno, NV 


CANADA/UNITED STATES FREE 
TRADE AGRI INT Offers unlimited 
business opport loit Canada now, 
without leaving home, $10.00 for summary. 
Brent Davies, 140 St. Patricks Avenue, Nor- 
th Vancouver, B.C. Canada V7L 3N2. 


HOW TO BUY RADIO STATIONS. 
$5.95. RJM-Radio, Box 621, Cheektowaga, 
NY 14225. 


START your own business, Easy! Profita- 
ble! Little or no capital needed! Free details. 
Business Success +, Box 152P, Greendale, 
WI53129. 


MANY ADS promise everything, DELIV- 
ER NOTHING! FINALLY! A practical 
guide with proven step by step successful 
opportunities. Work from home, no experi- 
ence needed. Become Financially Inde- 

endent! FREE information; Harasym 

ises, 157 Gibson Avenue, Suite 709, 
коп, Ontario, Canada L8L-6J9 


BREAK INTO A HIGH INCOME 
CAREER AS A REAL ESTATE 
APPRAISER. Powerful new book by bs 
teran appraiser reveals how. $14.95 
detail letter $1.00 (creditable): 
APPRAISERS, 106-11 Elizabeth Station, 
Charlotte, NC 28204 


SELL NIKON CANON and other Top 
Cameras, CAMCORDERS. Sales Kit 
$10.00. Hope Sees a Brokerage, Box 1366, 
Montgomery, AL 3610: 


но! BUSINESS. Sound, experienced 
help. Guaranteed. Free details. Bayshore 
Publishing, N3412M35 Dept. 9, Men- 


ominee, МЇ 49858. 


BATTERIES, GENERATORS, ETC. 


ALL TYPES - HARD TO FIND. Write 
For big Discount Prices. Jay Ess Sales, 80-58 
250 St. Bellerose NY 11426. 


BURGLAR—FIRE ALARMS 


RE-KEY LOCKS YOURSELF. Tighten 
security with ordinary tools. Lock Manual 
$635. Wiggins Enterprises, Box 4371-A, 
Deerfield Bch., FI. 33442. 


DON'T Get RIPPED OFF! Co; 
your Creation. 480 page manual 
irsch Inc., 5987 È 7Ist., #101, 
anapolis, IN 46220. 


Se тот TO SELL YOUR HOME ON 
OWN" $5.00 ТУ. PO. Box 14651, 
Bradenton, Florida 34280-4651. 


COMPUTERS 


BUILD your own Macintosh and save 
50%. New book shows how. ne info. 
Brants, Box 68708, Portland, OR 97268. 


FREE! IBM SOFTWARE CATALOG. 
2000+ Disks 1-800-345-2983 Mega-Byte 
Inc. pe Software Supply. 3601 Morrison 
Road, Denver, CO 80219 


SAVE MONEY Install PC Harddrives, 
Modems, and more yourself. Send $9.95 to: 
Computer Consultants, (PO. Box 080946) 
Racine, WI 53406 for Complete instructions. 


GUARANTEED SAVINGS ON PC 
CLONES How to build your own, least ex- 
pensive sources, basic information for begin- 
ners . . . $8.95. F. Carey 2667 Cropley #182, 
San Jose, CA 95132 


COMPUTER OWNERS -5 easy ways to 
make money using your home computer. 
Illustrated Booklet. Samples $5.00. 
formation Warehouse, РО. Box 28, Howes 
Cave, NY 12092. 


yright 
519.95 
Indi- 


PHOTOCOPY - LASER PRINTER 
TONER CARTRIDGES. Original OEM 
a COUNT prices Shipped 

Ul в Maximum. Call for Price 
КЛ Catalog. 1 


ADAM Jeopardy! Game, $10.95 Catalog, 
$7.50. Computer Quorum Box 175, Spring 
Mills, PA 1 


STRIKING FRACTAL IMAGES on HP 
LaserJet П. Send $19.95 for MSDOS 
im disk to: DS Software, P.O. Box 4: 
imonium, MD 21093. 


TRIED & TRUE COLLECTION 
Mail Order companies that supply best buys 
in all categories of Computer Equipment & 
Peripherals. Catalog compiled by Comput- 
lanufacturers Purchasing nt. SAVE 
50% to 80% off retail! $14.99, TDS, Inc, Вох 
41061, Houston 


SECRETS of buying computers. Save 
$$$! Manual shows vee Free information. 
B. Bicksler, Box 637-P, Polk City, FL 33868. 


GET IN THE COMPUTER BUSINESS 
or buy an XT, 286, 386 PC $1050-1650. 
Send $5.00 SASE to: COMPUTERS, PO. 
Box 86160, Baton Rouge, LA 70879. 


COMPUTER ACCESSORIES Save 
money highest quality. Free information. 
Send stamped envelope: B & A Enterprises, 
PO Box 7522, Freeport, NY 11520. 


IBM SHAREWARE THIRTY QUALI- 


196, Sussex, WI 53089-0196. 


ADVANCED COMPOSITE LAMI- 
NATES analysis 1 Program for Microsoft 
Windows. (refundable). Alef 
Systems, PO B Box i 3019207 (PS), Redondo 
Beach, CA 90277. 


VIRUS SIMULATION SOFTWARE 
MS-DOS $22.00. UNI-TECH, POB 513, Ox- 
ford, CT 06483 (203) 881-1102. 


CB RADIO 
IRE SCANNERS, CB'S 


POLICE—FI 
MARINE 2-WAY, ANTENNAS, HPR, 
BOX 19224PS, DENVER, CO 80219. 


CABLE TV 
"BOXES" 


Converters —Descramblers 
Remote Controls—Accessories 
* Guaranteed Best Prices * 


* 1 Year Warranty—C.O.D.'s * 
* Immediate Shipping * 
* FREE CATALOG * 
Call or Write 
TRANS-WORLD CABLE CO. 


12062 Southwest 117th Court, Suite 126 


Miami, Florida 33186 E 


| vealed! Send $7.95; WCM, 161 


NAS 
CABLE BOXES 
FREE CATALOG 
1-800-848-3997 


EXCITING CABLE TV PUBLICATIO! 
explains how to purchase and install you 


| own cable equipment and SAVE BIG MON 


EY. Receive all channels. Hog eed b. 
fanzanit 
Drive, Atwater, CA 95301. 


CABLE TV SECRETS—the outlaw pub 
lication the cable companies tried to bai 
HBO, Movie Channel, Showtime De 
scramblers, Converters, etc. Suppliers lis 
included. $9.95. Cable Facts, Box 711-PS 
Pataskala, OH 43061. 


RAMBLER CHIP For Tocom Con 
r Model 5503 Vip Or 5507 $50.00 + 
SH 817-428-1636. 


DESCRAMBLERS, Converters, LOW 
EST PRICES. CNC Concepts Inc., P.O. Bo: 
34503, Minneapolis, MN 5543. 
1-800-535-1843. 


CONVERTERS ALL MAJOR BRAND? 


82-055: 
FREEWAY INC. Sun P.O. 5036 Burns 
ville, MN. 55337 No MN. Sales 


CATALOGS 


ULTRASONIC infrared intrusion alarm 
Your ultimate security system. Easy plan 
$19.95. lity Electronics, suite 148, 3121 
ington Rd., Melbourn, FL 32934. 


лд 1-800-442-933: 
ews 
CABLE TV BOXES We sell only the best 


rices, we ship COD. Free Brochure. Ace 
Products, DO Box 582, Dept. S Saco, МЕ | 
04072, 1-800-234-07: 


CABLE T 
EQUIPMENT | 


Converters, Remote С 
іс. CD Player 


ZENITH MANY MORE CALL TODAY! 
Only quality products sold 
+ Easy to use Satisfaction guaranteed 
Knowledgeable sales stall 
V^ Most orders shipped within 24 hours 


CALL FOR YOUR FREE CATALOG 


E 1-800-228-7404 RR 
MAKE THE CONNECTIO 
WITH 


К ELECTRONICS ||, 


5114 Balcones Wood Dr. #307 Dept. 298 
Austin, TX. 78759 


CABLE TV Converters and decano 
Bargain Loy ceno Jerrold, Tocom, 
nith, Hamlin, Scientific Atlanta, Oak M35B 
Only $60. Free Catalog. GCN. 1032 Irving 
ST #109, SF, CA 94122. Order Now! Visa/ 
MC/COD 800-327-8544. 


CABLE TV convecters-descramblers 
wholesale club! We specialize in dealersales. | 
Our low 10 lot prices: Jerrold 400DRX3DIC 
$95.00, Zenith Ztac $150, Many others! | 
Video-ech, 3702 S Virginia St #160-304, | 
Reno NV 89502. Call today! visa/mc/cod 
800-562-6884. 


FLAG CATALOG $1.00! U.S., histori 
cal, international. Accessories. Browse 'n 
Buy, Box 504-PS, Bohemia, NY 11716-0504. 


COINS & CURRENCY 
COINS - great gift idea uncirculated Mor 


ran Silver dollars 1883-84-85 $79.00 ea 
TÉ ‘Tom New, Box 142, Calimesa, C/ 


DO-IT-YOURSELF 


ARROWHEAD Making. VHS $29.95 S/E 
$3.50. Commons, Box 2012-PS, Gentra 
Point, OR 97502. 


TELEPHONE LISTENING DEVICE 


Record telephone conversations in your ойе or 
cassette or ре 


Ss of comveaon Борз recorder when 
prone i hung up 


EACH оу ок мы 


Super Powerful FM TRANSMITTER 
Many Imes moms powertu! ian oer ransmaters 
Transmis up o Ye mie o any FM rao sy 10 
‘Assemble Kt - up ю 9V banery (noi nd) 
For cataog ol Transmaters, Voce Scrambien and 
эти specuty tems, encase $2 0010 USI Corp 
at 407-725 1000 or мна 818.95» 
shipping per 
на Mutou, FL 32902" COD: 


SURVEILLANCE 
TELEPHONE 
a normal functioning 
| telephone! EXCEPT it has а 
| secret buitt in monitor. 
Only YOU can call and monitor all conversations, using 
a secret code, and never be detected! Range Unlimited 
— 6 manth Warranty — Phone Tap Catalog $2.00 


USTEN ELECTRONICS, 603 Eigin, Muskogee, OK 74401 
1-800-633-TAPS 


200 SUPPRESSED/DORMANT IN 
VENTIONS! RARE INFORMATION 
DATABASE CATALOG! $2. REXCO, Bo: 
19250, Jean NV 89019. 


DESCRAMBLERS: OAK  M35B, 
539.95. Also JERROLD, ZENITH, SCI- 
ENTIFIC ATLANTA, etc. Guaranteed. 
Cable Plus, 14417 Chase #481-G, Panorama 
City, CA 91402. 1-800-822-9955. 


CABLE TV CONVERTERS & DE- 
SCRAMBLERS For Jerrold and Scientific 
Atlanta. Low prices, one year warranty. We 
ship COD. Bay State Electronics, PO. Box 
103, Boston, MA 02188 1-800-359-9806. 


BUGGED? WIRETAPPED? Find ou 
fast! Countermeasures equipment catalo 
$1.00. Capri, Box 5898, Bayfield, CO 81122 


SURVEILLANCE KITS! Telephone 
Room, Combination Telephone/Room Trans 
mitters. Catalog with “ELECTRONIC 
EAVESDROPPING EQUIPMENT DE 
SIGN” Book Review, $1.00. Sheffield Elec 
tronics, 7223B Stony Island, Chicago, Il 
60649-2806. 
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DO-IT-YOURSELF (Сопу 


PICKS UP A WHISPER 50 FEET AWAY 
The mode! WAT-50 miniature FM transmitter 
uses a 4-stage circuit NOT to be confused with 
a simple wireless microphone. Simply snap the 
Unit on top of a 9V battery and you can hear 
‘every sound in an entire house up to 1 mile 


away! Use with any FM radio. Tunes to any 
frequency from 70mhz— 130mhz. Easy to as- 
‘semble kit includes all parts and instructions. 
Only $29.99 tax incl. 

Call or send MO, VISA, MC for immediate de- 
livery. Include $1.50 S&H. FREE SHIPPING 
‘on orders of 2 or more. All orders shipped by 
U.S. Mail. COD add $4.00. Personal checks 
allow 21 days. 


BECO INDUSTRIES 
BEDFORD! MS. ну 10507 
914- 


QUARTZ CLOCK MOVEMENTS and 
supplies Low Prices! Yankee Ingenuity, Box 
1138, „ OK 73522. 


MINIATURE FM TRANSMITTERS! 


‘Tracking Transmitters! Voice Disguisers! 
Phone Devices! Detectors! Kits/Assembléd! 
Catalog $2.00: XANDI ELECTRONICS, 


Box 2! Tempe, AZ 85285-5647. 


PLASMA FIRE 
SABER ==> 


BE LORD OF YOUR GALAXY 
ORHIT OF THE PARTY 

All New, 

Unique, Bizarre 


and 
Dazzling 
Special Effects 
Available in 
* Starfire Red 
+ Photon Blue Plasma 
* Nova Purple (f/ ignition moves 
+ Phaser Green up and down 
Specify Color depending on 
your touch. 
Creates a Bizarre. 
& Spectacular Effect 
4PFS20 Assembled $69.50 
#PFS2K Easy to Build KiUPlans.......$44.50 


CATALOG of Lasers, Phasers, lon Ray Guns. 
Plasma Displays, Magnetic Launchers, Night. 
Vision, Wireless Devices, 1005 More......$1.00 


ORDERS, Toll Free 800-221-1705 
MasterCard, VISA, Money Order, or COD 
For Info on other tems and discounts, we or cal! 
SCIENTIFIC SYSTEMS 
PO Box 716-PS Amherst, NH 03031 
FAX 603-672-5406 Tel 603-673-4730 


DON'T THROW AWAY THAT USED 
COPIER OR PRINTER CARTRIDGE! 
Do it yourself REFILL IT ue COPIERS 


its easy. SAVEOVER 754 | AOS 
аа 

Lr ie Ё 
ia 


эз? Weser OF 
Puis Wo 1 tot 


INCORPORATED, ote s nemen 
[257] 


arly writ- 

ten, wiih photos and 
grams. Four 
Book, over 300 ii 

- lustralions. How to 
earn while you learn, 
how to sel up your 


irch Cres. 
SE Calgary AB. Canada T2C 3M1 


SURVEILLANCE - COUNTERSUR- 
VEILLANCE! Guaranteed Lowest Prices! 
ер Catalog $5.00 (Refundable). PROTEC- 
ae P.O. Box 520294-A, Salt Lake City, UT 


51,000 CATALOGS listed. Sources For 
Anything! $5.95 CATALOGS. Box 92452X, 
Atlanta, GA 30314. 


INTERCOMS! EASY HOOK-UP! Audio 
Only From $99.00 Video Intercoms From 
$995.00. Call G&G Distributors, 
1-800-852-4283. 


уса Video Tapes Repair Kit $10.00 
“KITS”, Box 802470, Santa Clarita, CA 
91380. 


STOP GROCERY BAG WASTE with 
Cartservation! Folding cart holds reusable 
canvas bags. Plans: $3.00 & SASE. Don 
Vandersluis, Р.О. Box 2976-PS, Naperville, 
IL 60567-2976. 


PING PONG BALL GUNS 
BARREL ROCKING HORSE/DINOSA'= 
Easy To Make—Safe & Fun To Use 


+ Plans for 3 guns — Pirate Pisis 
45 Automatic & Double Barrel 


Shotgun .95 


+ Plan for Rocking Horse & 
| Rocking Dinosaur Both ог... 56.09 
Specify choice to: Woodcraft 

Box 44223, Phoenix, AZ B5064 


ALCOHOL Still Simple Plan $6.00. 
MASH, Box 24249, Apple Valley, MN 


ADD SURROUND SOUND channel to 
your system economically. Simple principle 
works in minutes! $3.00, Surround, 
18517, Erlanger, KY 41018. 


HARDWOOD FLOORS: Do it yourself; 
save hundreds. Step by step booklet. Send 
$7.00 to: Floors, RT 2, Box 270-B, South Hill, 
VA 23970. 


—— LASERS 
Free Catalog! Ss 


New Laser | Helium Neon 
Diodes $15 | Laser Tubes $25 


Complete He Ne Lasers $110 


pm 
— Complete Pana trate & Matera isis — 


ARTISTIC DOME CEILINGS, INC. 
28944 Hubbard SL, #11. Leesburg, FL 34748 
(904) 365-1368 


PROGRAMMABLE DIGITAL TIMER 
PLANS. Using Radio Shack parts. Many 
uses. GAME FEEDERS. Complete plans 
$10.95 to: BRC, 2710-D S. Market, 
Brenham, TX 77833. 


GOLD Nugget Jewelry made from scrap 
gold. Complete how-to video. Simple, anyone 
can do it. Low priced equipment sources 
included. $17.95. Vadcom, PO. Box 669696, 
Marietta, GÀ 30066. 


BUILD: INFRARED MOTION DETEC- 
TOR,  LONG-RANGE INFRARED 
TRANSCEIVER. PLANS $4.00. K. KEMP, 
13772 GOLDENWEST ST., 4549, WEST- 
MIN! CA 92683. 


MIRACLE SCISSORS. 1,0005 of uses 
for kitchen, workshop, garden, office, more. 
Strong enough to cut a penny in halt deli- 
cate enough to cut silk fabric. Used b 
tals. Lifetime guarantee. $9.95, $2 S/ 
Corporation, Box 9125, Meredith, NH 03253 

3-968-7349. 


VCR SAVE 90% Fix it yourself most 
problems dirty and belts step by step in- 
structions 45 minute video. Also video avail- 
able repairing broken tapes $19.95 both 
$39.00 $415 shipping. Fields Electronics 
Inc, Burgaw, NC 28425. 


NEON TUBES 4ft Long $25.00, G.T.O. 
wire 50eft, Electronic Transformer $89.95, 
Insulating Caps 60¢ each, Tube Supports 60¢ 
each. Add $6.00 for S/H. NEON, 7346 Cal- 
umet Ave., Suite 26, Hammond, IN 46324. 


BUILD MODEL PLANETS Easy Con- 
struction, Painting. Plans $8.00. Alco-Tech, 
Box 217, Slave Lake, AB TOG 2A0 


NO HOUSE WIRING! Inexpensive IN- 
TERCOM, Uses new device (included) and 
very simple how-to-build plans. Works great. 
$22.99 ppd, FutureTech, "Box 7263, Kansas 

ity. 


64113. 


Stop! You're killing your VCR! 
You need ш instructional ир! 


$1995 15900232593 м 


VCR Cleaning done right the first time. 
Instructional Video teaches you how to clean 
and care for your VCR at home profession- 
ally, Increase life and quality of your VCR. 
Send $24.95 to: VHS, 


Box 2002, Seaside, 
California 93985. 


SPEAKERS-Save 70% off retail. Com- 
plete plans to build custom speakers. Quali- 
ty components provided. 1-800-477-3253 


ИЕНЕН el 
EDUCATION & INSTRUCTION 


UNIVERSITY DEGREES WITHOUT 
CLASSES. BACHELOR'S, MASTER'S, 
DOCTORATES, ACCREDITED, INEX- 
PENSIVE, FAST. FREE INFORMA- 
TION. DR. JOHN BEAR, PO BOX 826- 
PS, BENICIA, CA 94510. 


FREE CAREER GUIDE. Earn more 
money with Success Proven Correspon- 
dence. Diploma Courses, Granton Institute, 
m TR laide Street, West Toronto, Canada 


HIGH SCHOOL at home, diploma 
awarded. Low monthly payments. Nol 
classes, information free. Phone free 
1-800-228-5600, or write: American School, 
Dept. #347, 850 E. 58th St., Chicago, IL 


PARALEGAL GRADED CURRICU- 
LUM. Approved home study. Most afford-| 
able and com reus 100 years of legal 
Башар Е Е CATALOG 1-800-826-9228. 

STONE SCHOOL OF LAW P.O. Box! 
7790906 Dept. PS, Dallas, Texas 75379. 


FREE COLLEGE TAPE External De- 
e Business/Public Administration LAW 

raduate-Undergraduate Financial Aid. 
(800) 759-0005 LASALLE UNIVERSITY 
Mandeville, LA 70470-4000. 


DISCOVER SCHOLARSHIPS and 

FINANCIAL AID AWARDS! Send $1.00 
h for information, ScholarshiPlus, РО. 
x 8374, Reno, NV 89507. 


HELICOPTER build it yourself easy to 
follow blueprints. Information $10.00 US. 
Osvaldo Durana, P.O. Box 220, 1411 Buenos 
Aires, Argentina. 


Docs 


1$ YOUR DOG SPECIAL? Improve him/ 
her 100 ways. Send $3.00 (book), Maldon 
Enterprises, Box 531-PS10, Orange, New 
Jersey 07051-0531 


CLASSIC CARS 
BATTERY MASTER SWITCH 


Disconnects all electrical circuits with 
a simple turn of the knob. Attaches 
to battery in minutes. Heavy duty. 
Suitable for 12 or 24 volt batteries. 
Eliminates battery drain, prevents 
electrical fires, provides emergency 
cut-off. 

Remove knob to stop theft and un- 
authorized operation. 


$12.95 each postpaid 
Add $1 for side post adapter 
BATHURST, INC. 
Box 27-PS, Tyrone, PA 16686 
814-684-2603 


Quantity discounts—12 units or more. 


а 


Hemmings 
Motor News 


World’ largest collector car 


marketplace 
Over 850 рерлек month 
filled with, 


bas for dicar parts, 


Services, supphest more 
‘Special Introductory Ofer. 
NINE GIANT ISSUES 


WORLD WIDE COLLEGE OF AUC- 
TIONEERING, INC. (formerly Reisch) 
Since 1933. Term Soon. Free Catalog-COL. 
Gordon E. Taylor, Box 949, Dept. 3, Mason 
City, IA 50401. 515 423-5242 


FULLY APPROVED UNIVERSITY 
DEGREES! Economical home study (ог 
Bachelor's, Masters, Ph.D., fully approved 
by California State Department of Educa- 
tion. Prestigious faculty counsels for inde- 
pendent study and life experience its 
(5000 enrolled students, 400 faculty). Free 
Information—Richard Crews, Har- 
vard), President, Columbia Pacific Univer- 
sity, Department 2R5N, 1415 Third Street, 


zE 
cz 


San Rafael, CA 94901, Toll Free: (800) 
mM California: (800) 552-5522, or 
(415) 45: 


NEON, BEST COURSE, WITH FI 
VIDEO. NEON, BOX 4410, 
LINGTON, 22204. 


UNIVERSITY DEGREES Without 
Classes! Accredited Bachelor's, Master's, 
Doctorates. Free Revealing Facts! Thorson- 
PS11, Box 470886, Tulsa, OK 74147. 


BECOME DOCTOR OF PHILOSO- 
PHY. EARN PRESTIGIOUS EURO- 
PEAN STYLE DOCTORATE BY NON- 
RESIDENT RESEARCH RATHER 
THAN “COURSEWORK,” SEND RE- 
SUME, PHONE NUMBER. PROF. J. 
HOLBROOK, BOX 516-N, HILO, н! 
9672 


LEARN Computer Skills Fast. Proven 
Course Includes Workbook, Audio Tape, 
Practice Diskette, Free Details. Paul Warner 
Box 5527 Dept A2( lopkins, MN 5534: 


nen EER LU LAW ENFORCEMI 
to get started - send $8.50 to: (COPI, 
Bor ot avg АК 99509-1998. 


ELECTRIC VEHICLES 


CONVERT FROM GAS TO ELEC- 
TRICITY. Illustrated step-by-step manual, 
full line of proven components, all new stock. 
$5.00 for catalogue, or $37.50 for manual & 
catalogue. ELECTRO AUTOMOTIVE, PO. 
ВОХ 1113-PI0, FELTON, СА 95018-1113. 


ELECTRONIC EQUIPMENT 


SURVEILLANCE - Privacy control - De- 
bugging - Protection. (Kits - assembled) 
Targo new catalog $5.00 Tri-Tron 2209F 
Lapalco, Harvey LÄ 70058. 


EMPLOYMENT INFORMATION 


HOME assembly. Electronics, Automo- 
tive, crafts, typing, sewing. Apply Now! 
(213)281-8111 


JOBS, Any State, Any Occupation, ii 
cluding Government, State, Public. Also 
Cruiseships, Tugs, Ships, Riverboats, Oil- 
rigs. Women-Men. Work month- Home 
month. U.S.A. plus Overseas. Information 
$5.00. Nationwide Employment, B223 Cen- 
tral, Indiana 47110. 
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EASY Work! Excellent Pay! Assemble 
Iroducts At Home. Call 504-641-8003 Ext. 


OVERSEAS ... $30,000 - $75,000. 
Report! Employment, Box 19760-FK, 
hdianapolis, IN 46219. 


ELECTRONIC SUPPLIES & 
EQUIPMENT. 


FREE CATALOG: Save hundreds on 

yught after electronic, electro mechanical, 
computer related hardware and compo: 

bate = including hard-to-find items 

Il free: 1-800-776-3700. American Design 

lomponents/Dept. 116-110, 815 Fairview 


venue, Fairview, NJ 07022. 
ENERGY SAVING 
SOLAR, GREENHOUSE, AQUACUL- 
URE AND ENERGY SAVING CATA- 
lOG! 64 pages. Order from one expert 
urce, Featuring Sun-Lite* for do-it- 
pares builders, designers. America’s 
гез! energy saving mail order house! 
1.00 очра Solar Components Corpora- 
lon, Dept. PS. 121 Valley St., Manchester, 
IH 03103. PHONE 603-668-8186 


GENERATOR FLASHLIGHT - No Bat- 
ries, No Electricity, ($9.95), Applehouse 
istr., Р.О. Box 25700 Suite 345, Charlotte, 
ІС 28229. 


WINDOW QUILT insulating shades now 
iced lower! Write for information. ATC1, 
BOX 975, Brattleboro, VT 05302. 


UNDERSTAND AND SAVE MONEY 
‘on Your Electricity Bill. 10 Proven Tips, No 
Special installation, Anyone Can Do 
Achieve SUbstonticl MONEY SAVINGS! 

DYNASIAT 

4191 DE LA Seine, Suite 606 

Laval (Que), Canada H7W 252 


MONEY BACK GUARANTEE ONLY $9, 95 


SOLAR HEAT COLLECTOR You Can 
uild For Most Houses For Under $100. 
'onserve Fossil Fuels, Save Heating Dollars. 
'omplete Plans $12.00. Solar Collector, Р.О. 
x 4767, Springfield, Missouri 65808. 


FREE ENERGY. GUARANTEED 

Heat/Air Savings. Simple Inexpen- 
һе Circuit Applies Duty Cycle Principle, 
lans $5.00. DFH, Р.О. Box 1448, Sherman, 
[X 75090. 


FUEL FROM ORGANIC WASTE. 
lethane digester plans, $39. SAM, P.O. Box 
2362, Miliwakie, OR 97222. 


Have an Electric Hot Wate 


ter? 


ON YOUR ELECTRIC BILL! 


Install our timer, a proven cost-saving 
device. (Living habits and utility rates vary 
savings.) $69.95 + $4.00 S/H, includes in- 
Istructions, energy consumption and cost 
chart and saving tips. (240 Volt AC) Send 
check or MO. to Electrical Support 
Inc.. P.O. Box 958, St. Charles. MO 63302 


A GREAT MONEY SAVING GIFT! 


CO-GENERATE Electricity and Profits 
four own Micro-utility. Free Details R&D 
В 221/5 Addison IL 60101 


PATENTED А/С Power Sprayer Cleaning 
1, cuts cooling cost up to 50%. Complete, 

fe, illustrat instructions, satisfaction 

uaranteed. Only $30.00. Send check or M/O 

: Air Con. Inc. РО. Box 2456, St. Louis, 

О 63114, or 1-800-444-0984 Visa, MC 
р 


FINANCIAL 


QUICK Loans, financial help! Easy Qual- 
tying, refused elsewhere? Call 1-404- 
93-0244 Nationwide. 


GET Visa! MasterCard! Majority ap- 
roved despite past credit! (Card issuer New 
tra Bank, Somerset NJ) “FREE” informa- 
ion, call 24 hours 1-205-774-3394, credit 
xt. PSO7. 


CASH GRANTS , Free Money Never Re- 
lay, GUARANTEED $2.00. Grants, POB 
441, Arlington, VA 22210. 


$50,000 FAST No Collateral Or Signa- 
bre Required. Free Details 800-874-7093 


FRANCHISES 


fou'll DYE For 
5 x The Profit! 


Our 400+ franchisees earn $50K 
or more their first year! That's 
because Professional Carpet 
Systems, the leader in carpet 


redyeing & cleaning OFFERS: 
unique products & services, 
commercial and residential 
clients, PLUS 90% Repeat 
Business. Invest $8,500, and 
Complete Training, Equipment, 
Inventory and High Profits will be 
yours. Call Now! 1-800-735-5055. 


FORINVENTORS 


PATENT AND DEVELOP Your Inven- 
tion. Registered Patent Agent and Licensed 
Professional Engineer. Send for FREE PAT- 
ENT INFORMATION Every Inventor 
Should Have. Richard L. Miller, 12 Parkside 
Drive, Suite-N, Dix Hills, NY 11746. (516) 
499-4343. 


INVENTORS! Confused? Need Helen 
Call IMPAC for free information package. In 
U.S/Canada 1-800-225-5800. 


INVENTORS: Call TLCI for free infor- 
mation 1-800-468-7200 24 hours/day — 
USA/Canada 


REGISTERED PATENT ATTORNEY. 
D.A. Kettlestrings, 414 Hungerford Drive, 


Rockville, Maryland 20850. 1-800- 
748-6216. 


DEAL DIRECT WITH 
REGISTERED PATENT ATTORNEY 
GRADUATE ENGINEER 


32 YEARS OF EXPERIENCE 
U.S. а INTERNATIONAL PATENTS, 


Patent and develop your idea with 
the experience of an expert. Call or write 
for free 96 page brochure, confidential 
advice and forms for confidential 
disclosure and record of invention. 


copyrights and trademarks 
Less than 1 hr from 
US Patent Office 
Call toll free 1-800-442-2728 


MICHAEL I. KROLL 


REGISTERED PATENT ATTORNEY 
US PATENT REGISTRATION 26.755 
171 STILLWELL LANE, SYOSSET, NY 11791 
OUTSIDE USA 516-367-7777 

FAX _516-692-2787| 


FREE help for inventors! No charge for 
protection forms and information kit. Affili- 
ated Inventors Foundation, 1-800-525-5885. 


PATENT IT ECONOMICALLY! Free 
details. Licensed since 1958. Rainer Associ- 
ates, 2008 Fondulac, Richmond, VA 23229. 


етай PRIMER Look Before You 
ip. $3.50 For Inside Information. 3209 
de Brookfield, IL 60513. 


INVENTORS! Can you patent and profit. 
from your idea? Call AMERICAN INVEN- 
TORS CORPORATION for free informa- 
tion. Over a decade of service 1 (800) 
338-5656. In Canada call (413) 568-3753. 


REGISTERED PATENT ATTORNEY. 
Patent Searches and Legal Opinion. 
Halvonik Law Offices. 1-800-876-6670. 


‘CASH IN! Ideas/Inventions. Free Patent/ 
Marketing Information. Consultant, (412) 
3414114. 


INVENTORS! Exciting Report Reveals 
How To Cash In On Ideas! Send $3.00 Today! 
Chepachet Mail Order Co., N. Scituate 
02857-0181-B. 


THINKING Ideas? New approach for the 
idea searching person. $3.00 to “Ideas”, P.O. 
Box 20, Vermilion, OH 44089. 


IDEAS ARE PROPERTY. Patents, 
Copyrights, Trademarks, Pree Information 

foserve, Р.О. Box 151832, Arlington, TX 
76015. 


INVENTORS! Exhibit at America's 
largest invention show. May 1991. 
412-288-1343. 


BE A SUCCESSFUL INVENTOR! Ex- 
citing new book explains proven methods 
Dos, Don'ts, Patents, Protot; , and more! 
Valuable inside information from a veteran. 
Product Designer. Guaranteed. $9.98 
"IDEAS, INVENTIONS AND INDUS- 
TRY", Box 225, Annapolis, MO 63620. 


“DIARY OF AN INVENTION" Lots of 

advise for inventors. $5.00. Included 

EE: "Probability of Success Test” Brenne- 

man Technology, PO. Box 145, Meadville, 
MO. 64659. 


FIND A MARKET FOR YOUR INVEN- 
TION easily and effectively with video dem- 
onstrations. For free information write In- 
ventors Video Service, P.O. Box 1095, 
Springfield, VA 22151-0095. 


AEROSPACE CERAMIC AND METAL 
COATINGS. Wear Corrosion, Thermal, 
Electrical. $5.00. U.S.S.E., 3120 Turkey Hill 
Road, Winston-Salem, NC 27106. 


NEW TOY IDEA? Need access to toy 
Companies? We can Help! EXCEL offers full 
inventor services (612) 934-1200. 


FOREIGN NEWSPAPERS 


WORLDWIDE ENGLISH NEWSPA- 
PERS/MAGAZINES! Sampler: 3/$2.98. 
FREE BROCHURE. MULTINEWS- 
PAPERS, Box DE-3A, Dana Point, Califor- 
nia 92629. 


FOR THE HOME 


NEVER NEVER Make extra trips to pa- 
perbox again! Know when your newspapers 
there. FREE INFORMATION. L. 
Company, 5800-S Plainview, Evansville, IN 
47712. 

Pi 


ACH CUSTOM CLOSETS 
And Organizers For Garage, Office, Pantry, 
Laundry At Up To 75% off. 1-800-749-1979. 


WATER LEAK/LEVEL ALARM. Simple 
to build. Plans $3. RLS, 1212 1st NW, Mason 
City, IA 50401. 


AND LANTERNS 


along lantern. The 


ia flashlight (with big А0 mm lens), plus 

o, plus a blinking warning light. plus 

siren. Sturdy plastic rase with shoulde 
"TEES 


оће. One end is a 
summon help 


Enterprises, Inc. 
РО. Bo 


REMOVE oil and other unsightly stains 
from concrete drives, carports, sidewalks. 
Satisfaction guaranteed with this proven 
method. Send $4.95 plus Sase for detailed 
instructions. Professional Cleaning Consul- 
tants, 5805 Forest Drive, Raleigh, NC 
27604. 


GARDENING 


HOW TO DISCOURAGE DOGS and 
CATS from using your yard as a PITSTOP. 
For information send $6.00 to: INFO SER- 
VICES, P.O. Box 5840, Napa, CA 94581. 


FRESH SALAD! YEAR ROUND! Grow 
herbs, lettuce, tomatoes anywhere, anytime! 
Info packed booklet shows how. Send $10.00 

hapelli Gardens, 24 Wheelock St., 
Shrewsbury, MA 01545 


LEARN how to offer your invention for 
sale or license. Free booklet outlines pro- 
cedures, royalty rates, requirements. 
sler Sales Corporation, C-7-FI, Fremont, 
Ohio 43420. 


HELP REDUCE LANDFILL WASTE! 
Turn grass clippings and food waste into 
MONEY MAKING SOIL! Build your own 
backyard composter. Plans $9.95. GREEN 
AGE, PO. Box 52, Newton, MA 02166. 


сава GREENHOUSE Save your pot- 

ted plants this winter, SASE $5.00 for plans: 

INDOOR OUTDOOR GREENHOUSE, 
POB 6151, Humble, TX 77325-6151. 


GAMES 


4 
PEGS 


The game 
from the past 
to challenge 
the minds 

of the future. 


3D TIC-TAC-TOE on four 
planes. The game is made 
of clear plastic and is 4 1/2" x 
4 V2" x 11 1/2". The perfect 
Christmas gift. Send check 
for $19.50 + $2.50 S/H to: 


GILTEC 
INDUSTRIES 


P.O. DRAWER 3989 
WILMINGTON, NC 28406 


GIFTS 


MEMBERS ONLY. National Brands. 
Sale Prices. Save up to $200.00 on travel. 
Catalog $2.00 (refundable) “THE (other) 
DONALD", Box 752, Conshohocken, PA 
19428. 


12 In 1 scissors for Housekeeping, Gar- 
dening, Camping, Office use Send $1.00 for 
details: GLOBAL SALES, Box 1131, Cam- 
bridge, Ont, NIR 5Y2 


GIFTIDEAS 


UNIQUE HANDCRAFTED GIFTS 
CREATED FROM RECYCLED ALUI 
NUM CANS. Bi-Planes, Golf Caddies, Heli 
copters, Clipper Ships, more! Free catalog. 

DANG’ Crafty Art, a PS, 1858 West- 
wood, Stafford, TX 7747 


GOOD EATING 


SMOOTH TASTING HOMEMADE 

payee ICE CREAM Recipe Send 

00. Sase. John Lewis, Rt. 4, Box 295АА, 
Sato DE 19973. 


GRANDPA'S STUFFED POTATOES 
Great For Holidays! Oven/Microwave $2.00 
Sase. P.O. Box 1361, Elkhart, IN 
46515-1361. 


DELICIOUS Spaghetti Sauce Recipe. 
Also Pizza Rolls, Others $3.00, Sase. P. Stan- 
ley, R#2, Box 87, LaFontaine, IN 46940. 


GOVERNMENT SURPLUS 


DRUG RAID SEIZURES! Buy dirt 
cheap. Cars, houses, boats, computers, furni- 
ture. Write: Seizures: Box 4309-YG West 
Covina, CA 91791. 


LEARN ABOUT BUYING GOVERN- 
$10.00. Kip Lewis, PO. 
MO 65801. 


HELP WANTED 


GOVERNMENT JOBS $16,412 - 
$59,932/yr. Now Hiring. Your area. Call 
(1)805-687-6000 Ext. R-20025 for listings. 


EARN MONEY Reading books! $30,000/ 

yr income potential. Now hiring. (1) 
15-687-6000 Ext. Ү-20025 

sing 

s Rat or ae 


EARN MONEY typing/ 
personal computing. At ome, 

time. $35,000 укын potential. (1) 805 
687-6000 Ext. В-20025 


HOBBIES & COLLECTIONS 


BRITISH ANCESTRY. Trace fies Fam- 
ily Tree in Great Britain. Book Gives Full 
Easy Step By Step Instructions And Ad- 
dresses. Shipped Airmail $12 Cheque To: 

leritage Direct, Box 624, Sheffield 56 2PZ 
Yorkshire ENGLAND; 


Box 915. Springfiel 
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HOBBIES & COLLECTIONS (Con't) 


MILITARY Medals Catalogue $1.00. 
Year! subscription $8.00. S. Vernon, Во 
3, Wildomar, СА 92395. 


HEARING AIDS 


HUGE SAVINGS. Eliminate dealer 
markup. Free Trial. Batteries wholesale. 
Ө. Gal T 


. Lloyds-PSC, Rockford, IL 
rk 212 Toll Fr 


lewest. Finest. All 
Wl SUPER SAVINGS! Ni Finest. Al 
V yes; Buy DIRECT & save up to HALF! 

salesmen. Sold by AIR MAIL on HOME 
IL TRIAL, FREE Catalog. Write: 


I MONEYSAVERS. 


Dept. PS11D "96658 Apache Plume Dr. 
1 Palmdale, CA 93550 


ENJOY HEARING 


All-in-the ear Неагіги 
Nothing over, under or 
the ear. . . no cords, tubes ог 
wires. Simple slip-in fit. Full 
volume control. 45 d. 

trial. NO salesman will call. 
Order your free catalog! Write 
Rhodes Hearing today! 


or call 24 hrs./ day 


1-800-453-4905 


RHODES HEARING 
Dept. 12L Brookport, IL 62910 


Aid! 


HOME PROTECTION 
PROTECT YOURSELF - Personal and 
home protection products. Stay safe! Write 


today for free information, Сосо Ine. PO. 
Box 1348, Woodland, CA 95695 


HOME HEATING, FUEL SAVERS 


Multi-Fuel Furnace 


Chop Heating Bills To 
Almost Nothing 


Enjoy independence, 
economy & comfort of 
whole house wood heat 
with gas, oil or electric 
standby. It's a central 
heating system, not a 
| stove. Send for Free Catalog 


" Yukon Епег; ray Corporation PS 


378 W. County uL ММ 55112 | 
Name. 

Address. | 
City St | 
Zip Phone ( 1 


KEROSENE HEATER WICKS Catalog 
$1,00 (Refundable), Smith Supply, FO. Box 
266, Childersburg, AL 35 


SAVE On Home Heating Install On Any 
Forced Air System In One Afternoon In- 
structions, Plans, Parts List Send $19.95 + 
$2.00 S/H. Welfab Marketing, 1377 Co. J, 
Friendship, WI 53934. 


HOVERCRAFT 
HOVERCRAFT Plans, Parts, Catalog 


$1.00. Universal Hovercraft, Box 281, Cor- 
dova, IL 61242. 


HYPNOTISM 
FREE Hypnotism. Slee 
lication. DLP, Box 487, іт, СА. 


HYPNOTIZE Women! Gentlemen! 
Neighbors! Even Perfect Strangers! Profes- 
sional Secrets Revealed! Instantaneous 
Methods! Clairvoyant Hypnotizing! Som- 
nambulism! Dynamic Salesmanship! Dis- 
cover Strange Magnetic Infl 
Personality Improvement! Н, 
self! Powerful Methods! Free Cassette Cata- 
log! Addison, Box 1085, Black Mountain, NC 
28711. 


FREE HYPNOTISM, SELF-HYPNO- 
SIS, SELF-IMPROVEMENT EXCITING 
DETAILS! DR. HOWARD ROSENTHAL, 


INVENTIONS WANTED 


HONG KONG factory needs several new 
products for their oversea buyers. Send prod- 
uct ideas for royalty evaluation. Can produce 
exclusively. Hongkong Plastic Metal Prod- 
ucts Company, Box 69627, Kwuntong, 
Hongkong. 

INVENTORS Your first step is impor- 
tant. For free advice, call ADVANCED 
PATENT SERVICES, Washington, DC, 
800-458-0352. 


INVENTIONS, ideas, new products! Pre- 
sentation to industry and exhibition at na- 
tional innovation exposition. 1-800-288- 
EA. ISC-PS, 903 Liberty, Pittsburgh, PA 


INVENTORS: If you have an invention 
for sale or license, write for free booklet 

gplaining how we can help you. Kessler 

Sales Corp, C-7-IW, Fremont, Ohio 43420. 


KITES 


rKITES Sy 


I Free COLOR сә ӘӘ 
Choose from over 100 kites. 
Many unusual & innovative designs. 
l Call or write for your catalog today! Г 
[| Into The Wind e (303) 449-5356 
01082 Peart St, Boulder, CO 80302 
b=- 


HAIR CARE 


MEN'S Hairpieces—Free 


2415 Main #2( 


MAKE YOUR LIGHT STRAIGHT 
HAIR FULLER - instructions: $5.00 and 
Sase. 2108 Creek, West Bend, WI 53095. 


HOME CRAFTSMAN 


MAKE WOODEN TOYS, whirligigs, 
door harps, dollhouses, clocks, music boxes, 
weather instruments, iture with 
lans, parts, kits, supplies Catalog 
3100—4614) 484-4363—Cherry Tree Toys, 
Belmont, Ohio 43718-0369. 


CLOCK movements, components, plans, 
epoxy, prints, door harp supplies, videos, 
stencils- over 1500 items’ Wholesale catalog 
$3.00 (credited) Steebar, P.O. Box 463-S, An- 
dover, NJ 07821-0463, 


IONAL CABINETMAKERS 
WORK BENCH, you can build. Plans 
$9.95US, $13.95Cana. Robert Earl'Co., 
ЕКІ, Cameron, Ont. Canada КОМ 1G0. 


COUNTRY HEN wood pattern. Instruc- 
tions included. Send $4.00 to: Just A Little 
rae P.O. Box 7111, Villa Park, IL 

181. 


MAKE PUZZLE BLOCK TOYS. 
MANY VARIATIONS, COLORFUL, 
MULT! LAYERED, EDUCATIONAL. 
MAKE 5" + СОВЕ FASCINATES CHIL- 
DREN ALL AGES. SEND $9.95 AND 
S.A.S.E. FOR PLANS TO: H. JOHNSON 
JR. BOX 3149, ERIE, PA 16508. 


{IDS forget to feed the dog again? Build 
ur own dry food dogicat feeder. Cheap 
у. Plans $4.25 cash or check to King, 


11008 83rd Ave. SW, Tacoma, WA t3 


HOVERCRAFT Plans, 3 to 160 Hp Infor- 
mation $5.00 (refundable). Sevtec, Box 846, 
Monroe, WA 98272 


RECYCLABLE MATERIAL STOR- 
AGE UNIT: Plans $5.00. Natural Indus- 
tries, Box 1141, Westminster, CO 80030. 


JEWELRY 


,,D'AMONDS Rubies Emeralds. Whole- 
Lists $2.00. Henry Dean, P.O. Box 236, 
seo, PA 15697: 


HIGH Fashion Jewelry, Lifetime Guaran- 


tee, Catalog $4.00 (refundable), Hacker, 
3120 Sombrero, Dallas, TX 75229. 


LOANS BY MAIL 


BORROW $50, 
Guaranteed, боры, Box 661458 P5, Char 
lotte, NC 28256. 


IMMEDIATE Loans to dearing indivic 
uals refused elsewhere. Many plans in- 
clued’ Try us! Associates РЗ, Hor S008 
Baldwin, 11510-9008. 


BORROW BY MAIL Get $500-$75,000 
Quickly. Nearly everyone qualifies! Request 


Free lication. MJS Industry, Box 531, 
Bronx, NY 10461-0531. 

LOANS ! LOW PAYMENTS. (Example: 
$5000 Personal approximately $i55/month), 
Visa/MasterCard. 516-349-0251. 

BORROW ETT 
On Signature. Kee] inen ! Action, 


Box 5499-Y Diamond Bar, CA 91' 765. 


$60,000 “Overnight”. Any 
ee! Keep in indefinitely! Free details! 
lartin, Box 1593-SP, Safety Harbor, a 
34695. 


BORROW $500—$40,000! "On Signa- 
ture”! Any Purpose! 97% Eligible! Free 
Application: National, Box 7627-K, Long 

„СА 90807. 
BORROW $100-$100,000. Quickly, on 
e 


Signature/Secured Immediately! Apply 
Now! 1-404-879-5514. 


CASH HOTLINE Loans Up To Your 
Yearly Income. Fast. Approval With Proof Of 
Employment. 713-621. 


VISA MASTERCARD! Despite Past 


Credit Experience! Apply Toll-Free: 

800-888-8451, Extension 26. Issuer New 
BeBe, ‘Somerset, NJ. 

1-900-USA-VISA ($10 per call) Visa/ 


Mastercard. Instant. v prelimina Approval 
With This Call! Poor Credit. idis 


BORROW: $100 - $100,000! Fast! Confi- 
dential. Glendale Associates, P.O. Box 
260279, Plano, TX 75026. 1-800-444-6599. 


$100,000 line credit without investi 
tion! Private Swiss bank account! Other 
financial benefits! Free valuable report! 
NACC PS-11 Box 5399, Torrance, CA 90503. 


MASTERCARD 
fee. Details $5.00. First Priority Publishing. 
Co., P.O. Box 294, Montvale, NJ 07645. 


BEAT the Banks! 101 Names, Addresses, 
phone numbers of lenders who want to loan 
you money. Free details! Jenkins, 2146 Bay- 
mount Dr. Statesville, NC 28677, 


FREE MONEY! $300,000,000 GIVE- 
AWAY. Grants. Never re] Details $1.00. 
E. Box 3066-PS110, Seminole, FL 

2. 


BORROW $500-$100,000! “Immediately.” 
Qn Signature, Keep Indefinitely! Credit-2P, 
Box 1621, Spring 


LOG CABIN & HOME BUILDING 
DREAM HOUSE You can build one 10 


steps $4.00. DREAMHOUSE, Box 1779, 
Havre, MT 59501. 


MINERALS & PRECIOUS STONES 


GENUINE CAPE MAY DIAMONDS. 
$10.00 Each Three For $25.00 To: King, PO. 
Box 3581, Boynton Beach, FL 33424. 


MAGIC TRICKS, PUZZLES, ETC. 


X-RAY GLASSES! Send $7.95 To: 
Williams, Box 603, Stockton, MO 65785. 


PROFESSIONAL MAGIC! Huge Cata- 
bg, o over 1,000 Tricks and Books $4.50. 


Hank L Leet Magic Factory, Dept. Р PS1, 125 


Pooler YOUNGSTERS MAGIC! 
eet quality time”! Booklet. $3 + 
ill, Box 335, Yonkers, NY 10704. 


i 
MAILINGLISTS 


NEW ACTIVE NAMES!! 

MIXED STATES! IMMEDIATE SHIP 

MENT! Adhesive Labels — Hot Line Opj SEO 

tunity Seekers, 200/$10.00; TAN 0 
25.00. Others, 


ADVON Drawer 
Shelley, ID 83274, OMNCM Ве 
1-800-992-3866. 


NEW NAMES DAILY! IMMEDIATI 
SHIPMENT! Guaranteed Opportunit: 
Seekers. Adhesive CERES 

,000/$; 


14 
изт, Вох 6060- ew Pille Place, № 
11764. VISA/MC/COD. 800-356-6392. 


FIRST ORDER “TRIPLED FREE" 
Opportunity seekers! Computerized, ad 
hesive labels. 200/$5; 500/$9; 1,000 
$15; 2,000/$24; 5,000/$49; 10,000/$92 
LIST-MASTERS, Box 425-WK, Mt. Sinai 
NY 11766. Visa/MC/COD cal 
800-356-8664. 


ORIGINAL BRAND NEW NAMES 
from our own advertising! Adhesive labels o 
diskettes. OPPORTUNITY SEEKER: 

AND BUYERS. 200/$15; 500/$25; 1 
- СЕЕ, РОВ 448, Sy Nase, WA. 99210 
VISA/MC; 509-838-471 


MAILORDER BUYERS LISTS avail 
able for IMMEDIATE USE! Computerize 
on Peel and Stick labels їп ZIP CODE OR 
DER. GUARANTEED DELIV! “yr 
For complete details SEND SA: 
Bright Star Co, 3400 E, 17th Ave, #20606 
Denver, CO 80206. 


MISCELLANEOUS 


SUPER EXTRA INCOME with Nutri 
tion Express! Details free! Dewey Holly 
hand, Box 75, Coker, AL 35452. 


DOOR KEY LIGHT—Never 
again fumble for keyhole in the 
dark. One touch lights the lock for 
six seconds. Turns off automat- 
ically. Only 232" x ?4" and comes 
with self-stick strip. Adheres to 
wood, glass, plastic or metal. 
Weather resistant. Runs on two 
"AAA" batteries (not included). 
p order send $7.95 + $1.50 
&! 


H to: 
COVINGTON HOUSE 
5631 Centerhurst Dr. 
Dept. A, Box 15563 
Fort Wayne, IN 46885-5563 


20% better Mill. Greater Н.Р. H2 pow 
ered Edison Gen., send 95e for facts sheet o 
$50 for kit to Taoui Res., Box 941 Mankato 
MN 56001. 


PRODUCT IDEAS - Set of 21 Blue Print 
For $17.50 plus $2.50 shipping to: JoRa 
Engineering, P.O. Box 855, Marinette, W 


WOODEN ALUMINUM САР 
CRUSHER for plan send $5.00, Box 582 
Holland, OH 43528. 


STANCE 
let $2. JMJ Services, PO Box 26331, Wau 
watosa, WI 53226-0331. 


SAVE YOUR 80% WASTED MOTOR 
FUEL! Easy, inexpensive methods remarka 


bly IMPROV! AGE emissions, ре! 
formance, engine life. Skepticism? - Costly 
Details. Box 497-A Trail, B.C. VIR 4L7. 


SAVE Buy DIRECT from KOREA al 
[yes for information send $5.00 Kiewe 
ов Вох 10829, St. Paul, Mi 
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MISCELLANEOUS (Cont) 
IATURE ALCOHOL STILL. Only 
Goodman, Box 844, Elko, NV 89801. 


CALLER ID, Lets you know the person 

aling you before the telephone is picked up 
x 212, Rochelle Park, NJ 07662. 

“AUTOMATE YOUR HOME!” (ILLUS- 

IATED) GUIDE PROVIDES EASY, AF- 
ILE Mi 


ЕТНО! 
IND $7.95 + $2.00 S&H TO: J.E.T. Tech- 
logis, Р.О. Box 516302, Dallas, Texas 
5251-6302. 

IODELS—SHIPS, CARS, PLANES, 
ROCKETS 


LIVE STEAM MODELS! 100 
Erato d ibled. Stunning Colored Catalo 


fundable. Diamond Enterprises. 
537, Alexandria Bay, 13607 
(613)-475-1771. 


COMMEMORATING 50 years | COMMEMORATING 50 years World 
far П - Collectors Pride - Authentic Нат 

'arved Model Famous P-38 Lightning that 
гош! down more Japanese aircraft than 
ther American plane in WWI. Details: 


Write Wings-OFWood, 34707 Sequoia, 
Henry, IL. 60060. (81513440628. 

STEAM ENGINE KITS power models at. 
u! Send $2.00 for catalog. PM. 


„ Dept. 5, 4110 Niles Hill 
14895. 


ONE YMAKING OPPORTUNITIES 
EASY Work! Excellent. Pay! 


HO 


Assemble 
lucts At Home. CALL 504-641-8003 
XT. 6517 


$10,000.00 MONTHLY TAKING 
JOTOGRAPHS AT HOME! NO EXPE- 

IIENCE. (213) 549-0997 (90 SECOND 

IECORDED INFORMATION). 


A FORTUNE IN MLM! INSIDER SE- 
RETS REVEALED. FREE DETAILS. 
MARK, DEPTSO, 10336 GALAHAD, 
1, PASO, TX 79924-2909. 


MAKE with your ideas. Booklet. 
3.00. ЭКОН HOLME , GIFTS 11181 
lumridge, Sterling Hts. MI 48313. 


Е, HUGE PROFITS IN GARAGE 

LES: Learn How, Buyers are waiting for 
„ Free Details, Valley Distributors, P.O. 

x 351, Dept. S Voorheesville, NY 12186. 


MAKE $9000 ONE TRANSACTION! 
ernment seized merchandise - buy dirt 
heap! Details: Rush stamped evelope: Salt- 


a Box 635, Dept PS, Leominster, MA 
1453. 
MUSICAL INSTRUMENTS 


INTERNATIONAL VIOLIN COMPANY, 
newood, tools, varnishes, parts, accesso- 
ries, strings, cases, instruments, bows. Vio- 
lin, guitar kits. Catalog $1.00. Dept. PS, 
26 W. Belvedere Ave., Baltimore, MD 


OF INTEREST TO ALL 
GOLD CREDIT CARD GUARANTEED 


IPPROVAL. NO BANK DEPOSIT NEC- 
ISSARY. CATALOG SHOPPING USA 
LD CARD 1-800-888-7774. 


TELEPHONE SURVEILLANCE 

IETHOD. INCREDIBLE MONITORING 

INTIAL. No bugs or wires needed. 

у, 5 minute веѓи agio Gimmicks. 

tails - $9.95. C. ‘ins, P.O. Box 33, 
[yrtle Beach, SC 29578. 


AUTHENTIC BRITISH TITLE! Unique 
portunity To ritish Land And 
uthenti Title For Only $75. Shipped 
iL Sond $4 86 Cheque Deductible For De. 
ls To: Heritage Direct, Box 624, Sheffield 
2PZ Yorkshire, ENGLAND. 


MESSAGE DREAMS are possible. 
booklet gives practical guidelines in 
g for and interpreting such dreams. 
person experience humbly offered for 
mples. $20. Heaven’ Gift, Suite 105, Box 
76.1 caster, NY 14086. 


COLLEGE DEGREES, High School Di- 
lomas. Authentic looking. Catalog. 

Pept. PS-151, National Certificate, 210 5 

Avenue, New York, 10010 (718) 768-6803 - 


(24 HOURS). 


SAVE THOUSANDS Don't Buy Trade 
Anything Anywhere Details $1 бо. Box 


VEHICLES at 25% of Market value. Get 
your catalog to find the Auction near I 
Send $5.95 to NATIONWIDE AUCTION 
CO., P.O. Box 276071, Sac, CA 95827-6071. 


WARNING! BE INFORMED! ize 
and Avoid Mail/Work-at-Home Scams. 

#10 Sase (50е Postage) + $3.00 to P&E 
Consumer Group, Box 636, Litchfield, CT 
06759. 


HOW to attract Good Luck. Free Details. 
Alpha, 17686 Beland, Detroit, MI 48234. 
HIGHLY PROFITABLE, ENVIRON- 


MENTAL, Oil CI Vending Machine. 
Totally Unique. Details, Plans $12.00-M.A., 
P.O. Box 458, Ventura, Ca. 93001 


OLD GOLD, JEWELRY WANTED 


TAKE NO CHANCES, Deal with oldest, 
most reliable firm in old gold business. Es- 
tablished 1934. We buy Gold, Silver, Plat- 
inum, Diamonds. Highest Cash. Free infor- 
mation. Rose Industries, 29-Y East Madison, 
Chicago 60602. 


HIGHEST CASH for Gold, Jewelry, Gold 
Teeth, Ringe, Diamonds, Watches, Silver, 
ai 


Platinum. Mail Articles Today. Free gift 
with Information. Chicago Gold & Precious 
X. 357, Chicago, 


Metals, 10 S. Wabash, 
60603. 


PLANS, BLUEPRINTS 


Electric Kid Kar 


+ Simple, Tested Rugged Construction 
+ Automotive Electric Parts 


+ Speed 4 MPH 
+ Plans $10. 


‘Send to: MVP Specialty Products 
Р.О. Box 485, Chenango Bridge, NY 13745-0485 


structions $10. 


Royale Associates, Box 136, Scottsville, NY 
14546. 


PLANS & KITS 


DOMES by Natural Spaces. Simply the 
BEST! Call 12 800-153-2107 T 


PLASTICS 


CASTOLITE Liquid Plastics. Crystal 
clear, colors. For casting, embedding, coat- 
ing, flberglassing repairing g and reproduc- 
ing with our Mold Making Supplies. Catalog 
$2.00. CASTOLITE, Dept. 90P/PS, Box 
391, Woodstock, IL 60098. 


PRINTING SERVICES 
BUSINESS 


CUSTOM PRINTED 


luild your cabin from your own trees. 
Greate a pond from Crystal Clear Water. 
Harness Solar Energy from over 300 days of 
unclouded sky. 35 Acres from $22,900. Low 
Down Easy Terms. Free Brochure Call To- 
day 1-800-383-0583. Patten Land of Colora- 

doCorp. 


HAVE A PHOTOGRAPHIC MEMORY! 
hor] MEMORY, Box 3, San Pedro, CA. 


ALL Welders, Burners, Fitters, Industrial 


orkers who work in Hot places. New Inex- 
nsive, simple way to have continuous 

h cool air on you. 5 pound portable Air- 
'onditioner. information send $5. m - 


tamp. KTA, Box 6752, Panama City, FL 
2404. 


MONTANA LAND BARGAINS: 20 Acre 
mountain parcels starting at $12,900. Call 
NOW for FREE information. 1-800-252- 
LAND. Yellowstone Basin Properties. 


NUCLEAR BOMB SHELTER plans. Ex- 
tensively researched, drawn and certified by 
licensed architect. Don't be surprised —be 

pared. Send $49.00 to Nuclear Shelter 
Designs, РО Box 568, Glenwood Landing, 
NY 11547. 


CALIFORNIA. Acreage. Lots. $50 down. 
$50 CO 4602 Ethel Ave., Sherman 
Oaks, CA 91423. 


TO CHOOSE AND DEAL WITH 
A CONTRACTOR By a contractor $3.00. 
Kobar Publishing Co., P.O. Box 2107, 
Elkton, MD 21921. 


GOVERNMENT HOMES from $1 (u re- 
pair). Delinquent tax property. Reposses- 
sions. Your area (1)805-687-6000 Ext. 
GH-20025 for current repo list. 


RADIO, TELEVISION 
SECRET Scanner Frequencies: Federal, 


Police, etc. Free Catalog! CRB, Box 56PS, 
Commack, NY 11725. 


SATELLITE — TV 
Over 200 stations. Systems 
from $19.00 per month О.А. С. 
C-Band-K.U. — Descramblers 
RER > 

P.0. Box 8040, Anaheim, CA 92802 

Call free 800-869-9443 U.S. 

or 714-894-9710 INT. 
Guaranteed Lowest Prices 


PRI 
LATEST EQUIPMENT. Orbitek Satellit 
Communications, Box 264, Bohemia, N' 
11716-0264. (516) 589-1292. 


AMAZING NEW SUBWOOFER 
DESIGN! UP TO 104 dB 
EFFICIENCY! UP TO 500 
WATTS UNDISTORTED!! 
BELOW 30 HZ RESPONSE 
BUILD FOR UNDER $100. 
FOR'PLANS SEND $4.99 TO 
BASS BOSS, P.O. BOX 1193 
[em MILLINGTON, TN 38083 


'RO-2004/5/6 OWNERS! 10 MODS 
with detailed instructions and schematics. 
Manual $895. ENGINEERING WORK- 
SHOP, Box 4176, Fullerton, CA. 
92634-4176. 


RECORDS, TAPES, ETC. 


p^ 


Cake | 
Save 30%-60% “АШУ 
Systems, upgrades, 
IRDs, movers, Feeds, йт s, 
3 to 24' dishes and more... 


800-334-6455 
/ 218-739-5231 MN & INT. 
(WM. SKYVISION inc® 


59 2026 COLLEGE WAY 
FERGUS FALLS, MN 56537 


P INSTALL OR UPDATE YOURSELF! 


SATELLITE TELEVISION 
SCRAMBLERS Complete Detailed Plans 
For Home Construction By Anyone. $5.00. 
Jansen Electronics, P.O. Box 25161, Seattle, 
WA 98125. 


VIDEOCIPHER Technical Manuals In- 
cluding Software. Catalog - $3.00. TELE- 
CODE, P.O. BOX 6426- PS, Yuma, AZ 
85366-6426. 


7 Biology, Physical & Earth 


Satellite Entertainment 
ALL MAJOR BRANDS * BUY WHOLESALE! 
Satellite Systems * Televisions i 
Cellular Phones. 7 

Fax Machines. 


1-800-333-8568 


LLITE ANTENN. 
MOI ith A Bui ГА In Clock. Excellen 
And Original Gift For The Communicatio 
Enthusiast. Send $9.95 And Receive A Fre 
Product Catalog To: SPACE CRAFTS, INC 
4270 Main Street, Bridgeport, CT 06606 O 
Call 203-372-8810. Full Money Back Gua: 
antee. 


SCIENCE & CHEMISTRY 


200 PAGES! 1990 Catalog of Glassware 
Chemicals, Equipment, Books, Exper 
ments And Charts, Great For Christma 
Shopping. Established 1970. $3.00 (US) RE 
FUNDABLE. Analytical Scientific, 1104 
Bandera, San Antonio, TX 78250 (512 
684-7373 VISA. 


CHEMICALS AND LAB EQUIPMEN' 
Chemicals, small or lange quantities, fo 
your convenience. Glassware, Scales, Micrc 
Scopes available. Send $5.00 for catalogue 
Chem Lab, 1060-C Ortega Way Placenti 
CA 92670. 


“EXPERIMENTERS” LABORATOR) 
CHEMICALS - GLASSWARE. Catalogu 
$1.50. established 1953 Hagenow Laborato 
ries. 1302 Washington, Manitowoc, Wiscor 
sin 54220. 


HUMAN SKULLS Incredible Detail, Du 
rable, Replica $69.95 PostPaid Cash, Check 
Money Order, Skulls, Р.О. Box 51, М! 
Union, IA 52644. 


1991 CATALOG, 200 pay 


Chemistr 
ence, Nature 
Dinosaurs and much more. Beginner to pre 
fessional. $2.00. Merrell Scientific, 166 
Buffalo Rd., Rochester, NY 14624. 


LEVITATION METHOD REVEALED 
YOU CAN DO IT, SIMPLE INSTRUC 
TIONS! Send $8.95 to: Energy Forces, Bo 
96, Dept. 200, St. Charles, MO 63379. 


500,000 VOLT electrostatic generator 
Tesla Coils etc., plans, Kits or assemblec 
Catalog - $1.00. Component Parts, 23 
Hampton Pkwy., Kenmore, NY 14217. 


SONG WRITERS 


SONGS WANTED. Fre 
PublishingPrometions, Broadwey Must 
Box 7438-PS, Sarasota, FL 33578. 


FAMOUS SONGWRITER SECRET! 
in how to book, $1.00 for details. McPherso 
Enterprises, PO. Box 48444, Philadelphia 
PA 19144. 


SPECIAL SERVICES 


INFORMATION On Anything. Ferguso 
Research Specialists. 60-15 Woodside Ave 
nue, Woodside, NY 11377. 


PERSONAL #800 Answering Servic 
$9.50/month .35/minute 1-800-877-6561. 


SATELLITE TV. 


Сай tr FREE $2 Page Catalog. 
тм: ids. Lowest Prices. 


1741 Cedardale Rd. 
Mount Vernon, WA • 98273 


NOBODY UNDERSELLS WEST 


SPORT FANS Over 100 Profession 
Team Addresses. Send SASE and $5.0( 
INCO, POB 160, Birmingham, OH 44816 


PRODUCT LIABILITY Affordable In 
surance For Small Business. Information B 
Mail (800) 777-3113. 


USE WORDS TO REMEMBER TELE 
PHONE NUMBERS. $2.50 for list of al 
possible letter combinations from your 7 dig 
it number. K&K Enterprises, Route 2, Bó 
77, Balsam Lake, Wisconsin 54810. 
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SPORTING GOODS 


кыы with the 
iE", the UPI "^ Avalanche EL 
Device Send 31095 or write to: Up 
Inc. POB 20385, Minneapolis, MN 55420. 


STAMP COLLECTING 


50 DIFFERENT Old US. Between 1861 
and 1939. $1.00. Rousch, Box 3734, Mans- 
field, OH 44907. 


UNITED NATIONS 3 Mint Sets, 25¢. 
P POB 1509-P, Lake Placid, Florida 


Giant Catal 
Ain, Sot a am Sng On World: 
wide Stamps, Accessories And E plies, 
Baseball Cards, Postcards and Ban 


Now an, 1a eae 


BOLTS, SCREWS, TOOLS, WHOLE- 
SALE, DIRECT. Guaranteed. Catalog 


ented “SURVIVAL | $1.00 (refundable). Camelot, Dept. 33, Box 


65, Bristol, Wisconsin 53104. 


Precision Instrument: 


Catalog $2.00 
(1000's of itens) 
513-322-8562 


=) 


FREE CATALOG! FAMOUS BRAND 
WELDERS, accessories and safety 
ment. Weldco, 1151 Findlay Street, 
PS, Cincinnati, Ohio 45214. 1-800-733- 

4" METAL Cutting Lathe $118.20., Taig, 
15048 Proctor, Industry, CA 91746. 


BACK-IN-BUSINESS BARGAINS 
QUALITY UNITED STATES USED Re- 


5207 Bradley Blvd., Washington, DC 
20814-1209. 


228 Worldwide Stamps 504 With Approv- 
als. White, Box 999-EF, Dunedin, FLdj697. 
sut 000 STAMPS, $2.95. Guaranteed 
at standard catalog prices! 


rth over $30 
шеге 55 countries! Money ifnot 
deli, с. тав Kenmore OM-192, 
rd, idi 055. 


TOOLS & MACHINERY 


LATHES — MILLING MACHINES 
SUPPLIES — TOOLS 


Catalog | сина $100 — 
JOX 536-P5, НИЯ! WV 25526 © (304) 562-2598 
‘Compact в Maximat е Mylord e Sherine * Atlas Jet 


SMALL FOUNDRY Furnace Supplies 


Free Literature. Pyramid Prodi M, 
3736 South Tth Avenue, Phoenix, БУЛО 


Dork Tune Conacion Ta 
THE WELDERS. | Compe Samia Алийм баля. 
imam [in nl nies из» 
West Send check or 

A 95651 CAFORNA ADD ETA 


СЕ ‘low 8 weeks for delivery 


Guif Central Tools 77: 


HS Out caw 800-275-8565. sasan seors mena 


“SHARPENERS REPORT” Monthly 
Newsletter. Tips—Sources—Used Equip- 
ment. FREE Brochure. SKOG Company, 

t, PSLI, РО 22559, Minneapolis, M 


Classified 
| Advertising 


! [$11.25 PER WORD 


10 word minimum 
BOLD FACE CAPS 
add $1.00 a word 


WORD 


words. 


VIDEO EQUIPMENT 


RENTAL MOVIE STABILIZER. Con- 


nect between VCRs or to monitor. $69.95. 
1-800-367-7909. 


FREE! SPACE SCIENCE VIDEOS 
CATALOG. Write: Space Flight Production, 
38 Brawley Ave, Toronto Ontario Canada 


DIGITAL VIDEO STABILIZER 
REMOVES VIDEO COPYGUARDS 


While watching rental movies, you will notice. 
annoying periodic color darkening, color 
shift, unwanted lines, flashing or jagged 
edges. This is caused by the copy protection 
jamming signals embedded inthe videotape, 
such as Macrovision copy protection. THE 
DIGITAL VIDEO STABILIZER COMPLETELY 


WARNING 


THE DIGITAL VIDEO STABILIZER IS IN- 
TENDED FOR PRIVATE HOME USE ONLY. IT 
IS NOT INTENDED TO COPY RENTAL 
MOVIES OR COPYRIGHTED VIDEO TAPES 
THAT MAY CONSTITUTE COPYRIGHT INFR- 
INGEMENT. 
FEATURES 

Easy to use and a snap to install 

The best and most exciting video stabi- 

lizer in the market 

100% automatic 

Works on ай VCRs & TVs 

Similar units sold elsewhere for $99 


1-800-445-9285 o 516-568-9850 
$49.95 ea +.$4.00 for pan 


Visa, МС, СОО — M-F:9-6 
‘SCO Electronics Inc. Dept. CPS11 
|581 W. Merrick Rd. Valley Stream, N.Y. 11580 


IRELESS CABLE RECEIVERS 


1.9 Т0 2.7 GHz | 


517390 
ym $195 0 
Set Sytem $254 95 


VISAMC AMEX QUANTITY DISCOUNTS. 
MENGE OF THE BETTER BUSINESS BUREAU 


FREE LOAN MOVIES - $300 Cash or 
M/O For Catalog. WMG, 602 hervance, 
Brandon, FL 33511. 

MAGIC INSTRUCTION VHS only send 
32996 lus $5.00 P/H no c.o.d. Cert. check o 

10. DI IONS 360. P.O. Box 806, Deer- 
L5] Beach, FL 33443-0806. 


FREE VIDEOS Send $3.00 for catalog 
AVU, Box 307-CO, St. Joseph, MN 56374. 
TREASURE FINDERS, 
METAL DETECTORS 
FIND Old Coins, Jewelry, Gold Nuggets, 
New Patented Revolutionary Device. "ree 


Catalog. Gardiner Electron 1L 
35th Ave., Suite K, Phoenix, AZ 85017. 


WINEMAKING 
12 Great ER RECI 


т, 602 S. Howard Circle, 
27886. 


s $3.95 
boro, NC 


DIRECT FROM ENGLAND! Brew Your 
от д Pub Beers. Professional Brew 
ipes. Illustrated Book. Prompt Dis- 
patch; Sni: $17.45 Cheque To: Heritage Di- 
Box 624 Sheffield S6 2PZ Yorkshire 
ENGLAND. 


WINEMAKERS - nba Ata Е 
Free Illustrated Catalo rvi 
Large Selection - Visa/Mastereard - (816) 
254-0242 - Kraus, Box 7850-N, Indepen- 
dence, Missouri 64063. 


WATER PURIFICATION 


,DRINK PUREST WATER! Home Dis- 
tillers, Discount Prices! 800-874-9028 WA- 
TERWISE, Box 45981, Center Hill, FL 
33514-0459. 


LEADING WATER AND AIR FILTRA- 
TION SYSTEMS. Direct, BELOW 
WHOLESALE! Catalogs $2.00 (refundable). 
E Environmental, Box 372, Newburyport, 


MA. 01950. 


POPULAR SCIENCE CLASSIFIED OPPORTUNITY MART 


COUNT: Each word or initial in name and address must be counted as a word: John E. Jones, 345 East Main St., counts as 
SEVEN words. P.O. Box 3 counts as THREE words. City, standard 2-letter state abbreviation and zip code together count as TWO 


DEADLINE FOR ADS: See head of classified section. 


TERMS: Payment with order or charge your VISA, MasterCard, American Express or Diners Club account. 


TO: Classified Advertising Dept. POPULAR SCIENCE, 2 Park Ave., New York, NY 10016. 


———— 


| 

| 

| 

l 

i O Remittance of $__________is enclosed to cover insertion(s) in the issue(s). 
5 Exp. Date 

| C] CHARGE to: 

1 Heading ту ad should be under: 

| 7 z з + 

I ` 

1 s % 7 y 

І g w Ш E 

| 17 Ш E) E) 

І YOUR NAME Ы РНОМЕ 

l FIRM À = 

l 

П ADDRESS 

| CITY STATE ZIP 

| DATE: YOUR SIGNATURE 2 


(PLEASE PRINT OR TYPE COPY ө FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET) 
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Product Information 


ADVERTISEMENT SS 


Booklets, catalogs, and folders listed below provide reliable informa- 
tion, illustrations, and specifications to help you in planning the pur- 
chase of a variety of products or services offered by these dependable 


companies. The convenient order form will save you time and post- 
age. Orders will not be processed unless accompanied by the $1 
handling fee. For your safety, please do not send cash. 


1101 Windows and Patios A full-color bro- 
chure from Andersen Corp. provides informa- 
tion on custom combinations, planning a proj- 
ect, choosing a contractor, and much more. 
Free 


1102 On-Line Computer Communications 
CompuServe's informative brochure shows you 
how to use and communicate through the 
world's largest and most comprehensive com- 
puter information service: hardware and soft- 
ware support, electronic mail, personal invest- 
ment services, and more. Free 


1103 Hpbbyist Catalog Edmund Scientific's 
112-page catalog contains over 3,200 prod- 
ucts for the hobbyist, gadgeteer, and educator 
—featuring telescopes, weather instruments, 
fiber optics, magnifiers, high-tech science toys, 
plus many items suitable for science-fair pro- 
jects. Free 


1104 Oil Additive А brochure from Fluor- 
amics describes Tufoil, a spectacular low- 
friction and low-wear oil additive. Tufoil makes 
changing your oil a patented engine treatment. 
Enjoy fast starts, smooth operation, better ac- 
celeration, and longer engine life. Free 


1105 Automatic Camera A booklet from 
Konica describes its A4 fully automatic 35mm 
camera. The state-of-the-art A4 is the world's 
smallest, lightest compact with a retractable 
close-up lens and three auto flash modes. Free 


1106 Binoculars А brochure from Leica de- 
scribes its new line of binoculars, which are 
available in the following sizes: 7x42, 8x42, 
and 10x42. Also included is information on 
its line of compact binoculars. Free 


1107 CedarHomes Spectacular custom ce- 
dar homes are featured in the 240-page Lindal 
Cedar Homes Planbook. Draw fresh inspira- 
tion from over 750 color photographs of new 
homes. You can even draw your own custom 
plan with the tools we provide. $15 


1108 Radar Detectors A catalog from Maxon 
Systems features a full line of radar detectors 
along with two-way radios, weather-alert re- 
ceivers, and hand-held CB radios. Free 


1109 Lawn Care McLane Manufacturing's 
full-color catalog sheet illustrates the remark- 
able new Yard Cart with removable bag holder. 
This lightweight, sturdy cart holds up to 250 
pounds of lawn debris and is available factory 
direct at a substantial savings. Free 


1110 М1 Tank Platoon The definitive sim- 
ulation of armored land combat is now avail- 
able from MicroProse Software with U.S. tank 
platoons that have four M1s. Four soldiers op- 
erate each: That's four tanks, 16 men, and 
you control the whole shooting match. AII the 
fun of a four-tank platoon in one game. $1 


1111 Camera Filters A brochure from Min- 
olta describes the Cokin Filter System, a mag- 
ical photographic universe of colors, shapes, 
moods, illusion, and fun, Simply fit the filter 
holder to any 35mm or video camera. Choose 
from over 200 filters. Free 


1112 Computer Finance Reality Technolo- 
gies Wealthbuilder by Money magazine is a 
financial planning and investigating tool that 
helps define objectives and matches them to 
a specific strategy that includes stocks, bonds, 
and mutual funds. Wealthbuilder is easy to 
use, and results are fast. Free 


1113 Camcorder A brochure from Olympus 
describes the ultra-light, ultra-compact, ultra- 
easy-to-use VX-81 Movie 8. This 8mm video 
camcorder breaks ground in bold, exciting 
ways. Call 1-800-221-3000, department 385, 
for a free brochure. 


1114 Septic-System Help Unfortunately, 
your septic system can back up. But. Rid-X 
helps you avoid septic-system failure. The com- 
pany's booklet tells how your system works and 
how you can help it keep working. Free 


=== == FILL IN COUPON AND MAIL TODAY = 


POPULAR SCIENCE P.O. Box 1695, Riverton, N.J. 08077-7295 
Note: POPULAR SCIENCE New Jersey address is for Product information only. 


Please send the items checked below. | am enclosing $1 panting ed (any, 


1115 Metal Protection The eight-page 
Homeowners Guide from Rust-Oleum describes 
how its Wood Saver Paint protects your home 
from costly damage caused by moisture and 
sunlight. RustSaver protects wood trim, doors, 
fences, railings, and outdoor furniture. Free 


1116 Towing Tips U-Haul International of- 
fers a brochure entitled “Select a Hitch 
Guide," designed to make towing easier. The 
guide charts hitch types, hitch classes, trail- 
ers, and tow vehicles. It will help you select 
the right hitch and class, depending upon your 
vehicle and what you plan to tow. Free 


1117 Wood Refinishing The color guide 
from United Gilsonite Labs offers tips on wood 
finishing, refinishing, and stain effects. In ad- 
dition, this guide provides how-to information 
for all phases of the wood-refinishing process 
—from removing old paint to choosing and ap- 
plying new stains and finishes. Free 


1118 GasSavers U.S. Auto-Tech's full-color 
catalog features innovative products designed 
to save gasoline, increase engine and car life, 
and maintain high-performance motoring. Fea- 
tured are the famous Slick 50 products. $1 


1119 Virginia Vacation Тһе Virginia Division 
of Tourism offers a 120-page guide describ- 
ing the state's attractions. From majestic moun- 
tain regions to bustling urban areas and sandy 
beaches, Virginia is a unique, exciting desti- 
nation with an unsurpassed selection of his- 
toric and recreational attractions. Free 


1120 Deck-Care Products Two brochures are 
available from Wolman: "Treat Your Deck to a 
Longer Life" shows how Wolman Deck Bright- 
ener, RainCoat Water Repellent, Deck Stains, 
and Clear Wood Preservative help restore and 
protect pressure-treated wood decks against 
the harmful effect of water. "Treat Your Deck 
to the Rich Warmth of Natural Wood" shows 
how Wolman RainCoat Water Repellent gives 
you immediate water repellency. Free 
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number of items per coupon) plus amount required for priced | AM ENCLOSING 
be processed unless accompanied by the $1 арсаи ique d 
D 1101 D 1105 0 1109 D 1013 01117 go ee items 
0 1102 0 1106 D 1110 01114 01118 $ 1.00 for handling 
D 1103 o 1107 0 1111 0 1115 701119 
п 1104 п 1108 0 1112 01116 0 1120 $ TOTAL REMITTANCE 
Name (please print) 
Address City & State Zip 


Please send check or money iar made out to POPULAR SCIENCE. 
No stamps or foreign currency. Allow roximately six weeks’ delivery. 


THIS COUPON EXPIRES JAN. 31, 1991 
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Looking Back... 


Sampling a century of PoPULAR SCIENCE 


Е 1965 
dB “А few minutes after rans 
pee tators see a space vehicle 
YEARS AGO blast off from its launch 
pad at Cape Kennedy, Fla., the public- 
address system announces that the 
spacecraft has been successfully in- 
jected into an orbit. 

*A few hours later, this announce- 
ment is followed by the most detailed 
information on stage separation, an- 
gle-of-attack encountered in flight 
through layers of high wind speeds, 
deployment of antennas, and many 
other items of interest. 

“The tracking and data-acquisition 
system serving ETR, the Eastern Test 
Range, makes this miracle possible. It 
is probably even more complex than 


^h NOVEMBER 1940 
БЭ “Replete with striking 
== = innovations, a motor car 
YEARS AGO of tomorrow that is ready 
to roll on the highways of today is 
part of the Electric Utilities exhibit at 
the New York World’s Fair. Within an 
air-conditioned, noiseless body, the 
driver sits behind an instrument pan- 
el holding more than a score of di- 
als and switches. Above the 
panel is a green-tinted, non- 
glare windshield, and be- 
low a special crash 2 
board padded with cork ^ 
and sponge rubber. The 
doors are without handles 
and swing open at the 


“In one of my latest 

conversations with Dar- 
aa win, he expressed him- 
self very gloomily on the future of 
humanity, on the ground that in our 
modern civilization natural selection 
had no play, and the fittest did not 
survive. Those who succeed in the 
race for wealth are by no means the 
best or the most intelligent, and it is 
notorious that our population is 
more largely renewed in each gener- 
ation from the lower than from the 
middle and upper classes. As a re- 
cent American writer well puts it, 
‘We behold the melancholy spectacle 
of the renewal of the great mass of 


the space vehicle whose performance 
was just announced. It employs opti- 
cal, radar, and radio gear to look at, 
and listen to, the rapidly escaping 
bird. It involves stations on the Amer- 


touch of a button. An all-wave radio, 
with two speakers and an airplane- 
type concealed antenna, can be tuned 
in from the instrument panel. The 
driver operates the car through an 

electric gearshift. Four 


society from the lowest classes, the 
highest classes to a great extent ei- 
ther not marrying or not having 
children. The floating population is 
always the scum, and yet the stream 
of life is largely renewed from this 
source. Such a state of affairs, suffi- 
ciently dangerous in any society, is 
simply suicidal in the democratic civ- 
ilization of our day.’ 

“It has been generally accepted hi- 
therto that such beneficial influences 
as education, hygiene, and social re- 
finement had a cumulative action, 
and would of themselves lead to an 
improvement of all civilized races. 
This view rested on the belief that it 


help 

like the Gen- 
eral Hoyt $. 
Ve 


ican continent, on downrange islands, 
in aircraft, and aboard ships. It pro- 
vides radio and cable communication 
links between all these stations."— 
Dr. Wernher von Braun 


persons can sit abreast on the front 
seat, which is formed of molded rub- 
ber to eliminate vibration and road 
shock.” 


would be thus possible to effect a con- 
tinuous advance in physical, moral, 
and intellectual qualities without 
any selection of the better or elimina- 
tion of the inferior types. But of late 
years great doubt has been thrown 
upon this view, as to the fundamental 
causes to which heredity is due. 
The balance of opinion among physi- 
ologists seems to be against the her- 
edity of any qualities acquired by the 
individual after birth, in which case 
the question we are discussing will 
be much simplified, because we shall 
be limited to some form of selection 
as the only possible means of im- 
proving the race.” 
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“IT’S THE ONE TRUCK THAT 
LETS ME TRAVEL ANYWHERE 
WITHOUT RESERVATIONS? 


Travel advisory. When your itinerary takes you off the beaten 
track, bring along a seasoned traveler, the 1991 Toyota 4x4 Xtracab 
SR5 V6. Boasting Toyota's exclusive Hi-Irac independent front 
suspension, shift-on-the-move 4WDemand and rear-wheel 
Anti-lock Brake System (ABS)* all standard, you can simply point 
your 3.0-liter, 150-horsepower V6 in almost any direction and go. 
And stop. Without reservations. Call 1-800-GO-TOYOTA for a 
truck brochure and the location of your nearest dealer. 


“I love what you do for me? 


Ф) TOYOTA 
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© Philip Morris Inc. 1990 


Mfr. suggested retail price. 


Kings: 15 mq "tar" 1.09 


